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The l i t e r a t u r e  dea l i ng  w i th  t h e  r e c r e a t i o n a l  a s p e c t s  of water  i s  fragmented t o  
such a degree  t h a t  i t  p r e s e n t s  a  weak founda t ion  f o r  f u t u r e  r e s e a r c h .  There- 
f o r e ,  t h i s  s t udy  i n t e g r a t e s  and summarizes t h e  e x i s t i n g  i n t e r d i s c i ~ l i n a r y  body 
of knowledge d e a l i n g  w i th  r e c r e a t i o n  and wate r .  Over one thousand p e r t i n e n t  
a r t i c l e s  and p u b l i c a t i o n s  were i d e n t i f i e d ,  f u l l y  documented, and c l a s s i f i e d  
accord ing  t o  keyword d e s c r i p t o r s .  A computerized b i b l i o g r a p h i c  r e t r i e v a l  
r o u t i n e  was developed t o  enab le  a n  i n v e s t i g a t o r  t o  r e c e i v e ,  au toma t i ca l l y ,  
us ing  keyword i n p u t s ,  those  b i b l i o g r a p h i c  n o t a t i o n s  t h a t  a r e  p e r t i n e n t  t o  h i s  
r e q u e s t .  B ib l i og raph i c  r e t r i e v a l  was accomplished through t h e  IBM Systern/360. 
Using t h i s  r e t r i e v a l  system t o  assemble b i b l i o g r a p h i e s  by t o p i c ,  t h i s  r e s ea r ch  
p r o j e c t  surveyed and c r i t i c a l l y  analyzed r e s e a r c h  f i n d i n g s  and t h e i r  impl ica-  
t i o n s  f o r  water  r e c r e a t i o n  planning and development. The n a r r a t i v e  c r i t i c a l  
a n a l y s i s  of p e r t i n e n t  l i t e r a t u r e  i s  organized w i t h i n  f i v e  broad a r e a s :  (1) The 
water  r e sou rce ,  ( 2 )  Water r e sou rce  r e c r e a t i o n  p lann ing ,  (3) User-resource plan- 
n ing  cons ide r a t i ons ,  ( 4 )  Fac to r s  i n h i b i t i n g  t h e  r e c r e a t i o n a l  u se  of water  
r e sou rce s ,  and (5) Maintaining water  q u a l i t y  f o r  r e c r e a t i o n a l  u se .  I n  c i t i n g  
gaps i n  e x i s t i n g  methods and knowledge, t h i s  c r i t i c a l  a n a l y s i s  forms t h e  
b i b l i o g r a p h i c  founda t ion  f o r  a  programat ic  i d e n t i f i c a t i o n  of i n t e r d i s c i p l i n a r y  
~ e c r e a t i o n - w a t e r  r e sou rce s  r e s ea r ch  needs .  These r e s e a r c h  needs a r e  grouped 
according t o :  (1) The water  r e sou rce ,  (2)  User-resource p lann ing ,  (3) Water 
q u a l i t y  maintenance f o r  r e c r e a t i o n a l  u se .  An ex t ens ive  i n t e r d i s c i p l i n a r y  
water  r e c r e a t i o n  planning and development b ib l iography  i s  included i n  t h i s  
r e p o r t  . 
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Apprec ia t ion  i s  expressed t o  t h e  s e v e r a l  g r a d u a t e  s t u d e n t s  who helped 
i d e n t i f y ,  r ev iew,  and c l a s s i f y  t h e  one thousand p u b l i c a t i o n s  inc luded  i n  t h e  
b i b l i o g r a p h i c  r e t r i e v a l  system. They i n c l u d e :  Bruce Rogers,  E l i z a b e t h  
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Water and l i f e  a r e  i n s e p a r a b l e .  More t h a n  t h r e e  q u a r t e r s  of t h e  e a r t h ' s  
s u r f a c e  is w a t e r .  Seventy p e r c e n t  of t h e  human body is  w a t e r ,  and a l o s s  of 
j u s t  f i f t e e n  p e r c e n t  of t h i s  body f l u i d  means d e a t h .  Water and t h e  ou tdoor  
r e c r e a t i o n  exper ience  a r e  a lmost  a s  i n s e p a r a b l e .  The Outdoor Recrea t ion  
Resources  Review Commission's N a t i o n a l  R e c r e a t i o n  Survey r e p o r t e d  t h a t  "44 per-  
c e n t  of t h e  p o p u l a t i o n  p r e f e r  water-based r e c r e a t i o n  a c t i v i t i e s  over  any 
o t h e r s .  1 1 1  
Water i s  used g e n e r a l l y  i n  two non-consumptive ways f o r  r e c r e a t i o n .  F i r s t ,  
i t  i s  t h e  medium i n  which o r  on which r e c r e a t i o n  e x p e r i e n c e s  such a s  swimming, 
bd 'a t ing,  wa te r  s k i i n g ,  and f i s h i n g  t a k e  p l a c e .  Second, wa te r  i s  a n  e s t h e t i c  
complement t o  land-based r e c r e a t i o n  a c t i v i t i e s  such a s  camping, p i c n i c k i n g ,  
walking f o r  p l e a s u r e ,  and t h e  l i k e .  
These r e s o u r c e  u s e s  were q u a n t i f i e d  by t h e  Bureau of Outdoor R e c r e a t i o n  
2 (B.O.R.) i n  Outdoor R e c r e a t i o n  Trends ,  1965. Swimming i s  c u r r e n t l y  t h e  second 
m o s t . p o p u l a r  summer outdoor  r e c r e a t i o n  a c t i v i t y  i n  America. T h i s  r e p o r t  a l s o  
p r e d i c t s  t h a t  swimming o c c a s i o n s  w i l l  i n c r e a s e  149 p e r c e n t  by 1980 and w i l l  r ank  
a s  t h e  number one outdoor  r e c r e a t i o n  a c t i v i t y . 3  F i s h i n g  o c c a s i o n s  numbered 322 
m i l l i o n  i n  1965 f o r  persons  twelve y e a r s  and o l d e r  and a 78 p e r c e n t  i n c r e a s e  i n  
'u. s ., Outdoor R e c r e a t i o n  Resources  Review Commission, Outdoor R e c r e a t i o n  
f o r  America (Washington, D . C . :  U.S. Government P r i n t i n g  O f f i c e ,  1 9 6 2 ) ,  p.  173. 
L U.S.,Bureau of Outdoor R e c r e a t i o n ,  Outdoor R e c r e a t i o n  Trends (Washington, 
D . C . :  U.S. Government P r i n t i n g  O f f i c e ,  1965) .  
f i s h i n g  o c c a s i o n s  i s  p r e d i c t e d . 4  Boating a c t i v i t y  ranked a s  t h e  t e n t h  most 
popula r  summer ou tdoor  r e c r e a t i o n  a c t i v i t y  i n  1965. Boat ing o c c a s i o n s  a r e  
expected t o  i n c r e a s e  215 p e r c e n t  by t h e  y e a r  2000. 5  
S a t i s f a c t i o n  of t h i s  p o t e n t i a l  demand f o r  water-based r e c r e a t i o n  w i l l  r e l y  
h e a v i l y  on t h e  q u a n t i t y ,  q u a l i t y ,  and a c c e s s i b i l i t y  of a l l  wa te r  r e s o u r c e s .  
P r o j e c t e d  swimming, b o a t i n g ,  and f i s h i n g  o c c a s i o n s  cannot  c o n t i n u e  t o  i n c r e a s e  
independen t ly  of t h e  fo l lowing  c o n s t r a i n t s :  (1 )  impairment of wa te r  q u a l i t y ,  
(2 )  l a c k  of a c c e s s i b i l i t y  t o  t h e  wa te r  r e s o u r c e ,  and ( 3 )  c o n f l i c t s  of b o t h  u s e  
and economic i n t e r e s t .  These c o n s t r a i n t s  a s  w e l l  a s  t h e  fo l lowing  q u e s t i o n s  a r e  
r e l a t e d  t o  t h e  r e c r e a t i o n a l  u s e  and development of w a t e r ,  and t h e y  a l l  need t o  
be examined and ana lyzed :  
1 )  How i s  t h e  h y d r o l o g i c  c y c l e  (exchange of wa te r  between t h e  e a r t h  and t h e  
atmosphere) r e l a t e d  t o  t h e  r e c r e a t i o n a l  u s e  of wa te r?  
2)  What i s  t h e  g e o g r a p h i c a l  d i s t r i b u t i o n  and c u r r e n t  a v a i l a b i l i t y  of o u r  
wa te r  r e s o u r c e s  f o r  r e c r e a t i o n a l  use?  
3) Can resource-use r  groups  be  i d e n t i f i e d  and t h e i r  r e c r e a t i o n  requ i rements  
r e l a t e d  t o  t h e  p o t e n t i a l  water  r e s o u r c e  base?  
4)  What a r e  t h e  b a s i c  e c o l o g i c a l  c o n s i d e r a t i o n s  involved i n  t h e  user-water  
r e s o u r c e  r e l a t i o n s h i p ?  
I f  p o t e n t i a l  demand i s  t o  be  r e a l i z e d ,  q u e s t i o n s  such a s  t h e s e  must b e  examined, 
and t h e  answers must be  i n t e g r a t e d  w i t h i n  a  body of knowledge p e r t a i n i n g  t o  t h e  
r e c r e a t i o n a l  a s p e c t s  of wa te r  r e s o u r c e s  u s e ,  p lann ing ,  and development.  , 
The major p o l i c y  i s s u e s  f a c i n g  outdoor  r e c r e a t i o n  i n  t h e  f u t u r e  w i l l  be  
more complex t h a n  t h e  ones  we e x p e r i e n c e  a t  p r e s e n t .  The c u r r e n t  f o c u s  on l and  
and w a t e r  a c q u i s i t i o n  f o r  r e c r e a t i o n a l  u s e  w i l l  be  en la rged  t o  one of making 
w i s e r  u s e  of our r e s o u r c e  b a s e  and t h e  maintenance of t h e  q u a l i t y  of ou tdoor  
e x p e r i e n c e s .  E c o l o g i c a l  c o n s i d e r a t i o n s  w i l l  be a  v i t a l  concern i n  r e s o u r c e  
p lann ing  and management. Human a t t i t u d e s  and behav ior  p a t t e r n s  w i l l  r e c e i v e  
more a t t e n t i o n  i n  r e l a t i n g  u s e r s  and r e s o u r c e s .  Marion Clawson speaks  of t h e  
s o l u t i o n  of f u t u r e  p o l i c y  i s s u e s :  
These p o l i c y  i s s u e s  a r e  p r i m a r i l y  economic, s o c i a l ,  governmental  
n o t  t e c h n o l o g i c a l  nor concerning r e s o u r c e  a v a i l a b i l i t y .  Some of 
t h e  l a t t e r  k i n d s  of problems do indeed e x i s t ,  b u t  i n  our judgment 
t h e y  a r e  n o t  t h e  c r i t i c a l  ones .  These human problems grow p a r t l y  
o u t  of t h e  changing volume and n a t u r e  of t h e  outdoor  r e c r e a t i o n  
demand; t h e y  a l s o  a r i s e  i n  p a r t  because  t h e y  have had l i t t l e  
a t t e n t i o n  i n  t h e  p a s t .  Such i s s u e s ,  when t h e y  have a r i s e n ,  have 
tended t o  be  debated on a n  emot ional  and p reconcep tua l  b a s i s ;  
s o c i a l  s c i e n c e  r e s e a r c h  h a s  g e n e r a l l y  no t  been brought  t o  b e a r  
upon t h e i r  s o l u t i o n .  6  
The s o l u t i o n  of t h e s e  h i g h e r  o r d e r  problems r e q u i r e s  o b j e c t i v e  and l o g i c a l  s t u d y  
based on t h e  p e r t i n e n t  knowledge c u r r e n t l y  a v a i l a b l e .  Before  f u r t h e r  r e s e a r c h  
can be  brought  t o  b e a r ,  our p r e s e n t  body of knowledge must be  i d e n t i f i e d ,  sum- 
marized and ana lyzed .  T h i s  t h r e e - p a r t  p r o c e s s  i s  a  p r e r e q u i s i t e  t o  t h e  develop- 
ment of a  comprehensive r e s e a r c h  program d e a l i n g  w i t h  t h e  r e c r e a t i o n a l  a s p e c t s  
of wa te r  r e s o u r c e s .  
T h i s  w r i t e r ' s  c o l l a b o r a t i v e  s t u d y  i s  based on t h e  b e l i e f  t h a t  knowledge 
w i t h i n  a  d i s c i p l i n e  w i l l  on ly  p r o g r e s s  t o  t h e  degree  t h a t  i n v e s t i g a t o r s  b u i l d  
on t h e  work a l r e a d y  done by o t h e r  peop le .  
The development of a  s e l e c t e d  l i t e r a t u r e  su rvey  and p a r t i a l  b i b l i o g r a p h y  
was a  p r e l i m i n a r y  s t e p  t o  t h e  planning of t h e  o v e r a l l  d e s i g n  of t h e  Outdoor 
R e c r e a t i o n  Resources  Review Commission (O.R.R.R.C.) s t u d y  r e p o r t s .  
. . . i t  was decided t h a t  such a  su rvey  would p rov ide  a n  o u t l i n e  of 
t h e  s u b j e c t  a r e a s  p e r t i n e n t  t o  outdoor  r e c r e a t i o n ,  would i n d i c a t e  
t h o s e  which have been t r e a t e d  and would d e s c r i b e  t h e  t y p e s  of 
m a t e r i a l  a v a i l a b l e .  An agreement was developed w i t h  t h e  L i b r a r y  of 
Congress f o r  t h i s  purpose .7  
6 ~ .  Clawson, Land and Water f o r  R e c r e a t i o n  (Chicago: Rand McNally and 
Company, 1963) ,  p. 144.  
7 ~ .  s , Outdoor R e c r e a t i o n  Resources  Review Commission, Outdoor R e c r e a t i o n  
L i t e r a t u r e :  A Survey (Washington, D . C . :  U.S. Government P r i n t i n g  O f f i c e ,  
1962) ,  p .  2 .  
. . . t h e  t h r e e  g o a l s  of t h i s  su rvey  were t o  (1)  a s s e s s  and d e s c r i b e  
t h e  amount and q u a l i t y  of t h e  a v a i l a b l e  l i t e r a t u r e ,  showing a r e a s  of 
s t r e n g t h  o r  weakness; (2 )  p o i n t  o u t  o r  i n d i c a t e ,  from a v a i l a b l e  
ev idence ,  t h e  most a p p a r e n t l y  u s e f u l  w r i t i n g s ;  and ( 3 )  i d e n t i f y ,  
i f  p o s s i b l e ,  t h o s e  w r i t i n g s ,  t y p e s ,  o r  c a t e g o r i e s  of l i t e r a t u r e  
concerned w i t h  s p e c i a l  o r  s i g n i f i c a n t  problems i n  ou tdoor  r e c r e a -  
t i o n . 8  
S i n c e  t h e  1962 Report  of t h e  Outdoor R e c r e a t i o n  Resources  Review Commission, 
t h e r e  h a s  been a  v e r i t a b l e  "explosion"  of ou tdoor  r e c r e a t i o n  l i t e r a t u r e  and 
r e s e a r c h .  I d e n t i f i c a t i o n ,  c l a s s i f i c a t i o n ,  summarizat ion,  and a n a l y s i s  a r e  
r e q u i r e d  i f  t h i s  l i t e r a r y  p roduc t ion  i s  t o  c o n t i n u e  t o  b e  meaningful .  While 
t h i s  requirement  p e r t a i n s  t o  a l l  a s p e c t s  and s p e c i a l i z a t i o n s  w i t h i n  t h e  r e c r e a -  
t i o n  f i e l d ,  t h i s  w r i t e r  w i l l  d e a l  o n l y  w i t h  l i t e r a t u r e  p e r t a i n i n g  t o  t h e  
r e c r e a t i o n a l  a s p e c t s  of w a t e r  r e s o u r c e s  u s e ,  p l a n n i n g ,  and development.  
Sta tement  of t h e  Problem 
It i s  t h e  purpose  of t h i s  s t u d y  t o  c r i t i c a l l y  a n a l y z e  i n  a  n a r r a t i v e  form 
t h e  body of knowledge d e a l i n g  w i t h  t h e  r e c r e a t i o n a l  a s p e c t s  of w a t e r  r e s o u r c e s  
u s e ,  p l a n n i n g ,  and development.  For c l a r i f i c a t i o n  purposes ,  t h e  t a s k s  involved 
i n  t h i s  problem have been d i v i d e d  i n t o  d i v i s i o n a l  p a r t s  o r  sub-problems t o  
r e p r e s e n t  t h e  homogeneous components of t h e  problem and t o  i l l u m i n a t e  t h e  t a s k  . 
of pr imary f o c u s .  These sub-problems a r e :  
1 )  t o  i d e n t i f y ,  l o c a t e ,  manually r e t r i e v e ,  document, and c l a s s i f y  accord ing  
t o  keywords s e l e c t e d  l i t e r a t u r e  p e r t a i n i n g  t o  t h e  r e c r e a t i o n a l  a s p e c t s  
o f  wa te r  r e s o u r c e s  u s e ,  p lann ing ,  and development;  
2) t o  a d a p t  a n  e x i s t i n g  IBM/360 computerized document p r o c e s s i n g  system t o  
pe rmi t  b i b l i o g r a p h i c a l  r e t r i e v a l  a c c o r d i n g  t o  a s s i g n e d  keyword d e s c r i p -  
t o r s ;  and 
3)  t o  deve lop  a  t o p i c a l  o u t l i n e  model of t h e  body of knowledge d e a l i n g  w i t h  
t h e  r e c r e a t i o n a l  a s p e c t s  of wa te r  r e s o u r c e s  u s e ,  p l a n n i n g ,  and 
8 ~ b i d . ,  p.  1. 
development t o  p rov ide  a  framework f o r  t h e  c r i t i c a l  a n a l y s i s  of t h e  
s e l e c t e d  l i t e r a t u r e .  
N a r r a t i v e  a n a l y s i s  w i l l  be organized accord ing  t o  t h e  model de sc r i bed  i n  
number 3 above. Sub-problems 1, 2 ,  and 3 a r e  s t e p s  l e a d i n g  t o  t h e  r e a l i z a t i o n  
of t h e  c r i t i c a l  a n a l y s i s  of t h e  body of knowledge. 
Need f o r  t h e  Study 
There  have been numerous w r i t i n g  and r e s e a r c h  e f f o r t s  by p r o f e s s i o n a l s  out-  
s i d e  t h e  r e c r e a t i o n  f i e l d .  These make up a  s u b s t a n t i a l  p a r t  of t h e  e x i s t i n g  
body of knowledge t h a t  must be analyzed.  The development of water  r e sou rce s  
depends on an i n t e r d i s c i p l i n a r y  approach. Fu ture  r e sou rce  p o l i c y  d e c i s i o n s  w i l l  
r e l y  h e a v i l y  on t h e  comprehensive n a t u r e  of t h i s  knowledge. To assemble a  body 
of knowledge on r e c r e a t i o n a l  a s p e c t s  of water  r e s o u r c e s ,  i t  i s  impe ra t i ve  t h a t  
t h e  l i t e r a t u r e  of a l l  r e l a t e d  d i s c i p l i n e s  be reviewed,  ana lyzed ,  and summarized. 
The i n t e r d i s c i p l - i n a r y  n a t u r e  of water  r e sou rce s  r e s ea r ch  r e v e a l s  t h a t  s c i e n t i f i c ,  
l e g a l ,  economic, s o c i o l o g i c a l ,  p sycho log i ca l ,  t e c h n o l o g i c a l ,  e t h i c a l ,  and 
e c o l o g i c a l  c o n s i d e r a t i o n s  a r e  involved i n  problems of n a t u r a l  r e sou rce s  manage- 
ment. 
One cannot w r i t e  about  t h e  r e c r e a t i o n a l  a s p e c t s  of water  r e sou rce s  i f  he  
i n t e n d s  t o  remain w i t h i n  t h e  con f ine s  of a  s i n g l e  d i s c i p l i n e .  The f i e l d  of ou t -  
door r e c r e a t i o n  i s  a n  amorphous, heterogeneous e n t i t y  t h a t  i s  more problem- than 
d i s c i p l i n e - o r i e n t e d .  I t  i s  extremely broad i n  scope and c u t s  a c r o s s  many 
d i s c i p l i n e s  b e t t e r  recognized than  t h a t  of outdoor  r e c r e a t i o n .  The problem- 
o r i e n t a t i o n  i s  r e s p o n s i b l e  f o r  a t t r a c t i n g  p r o f e s s i o n a l s  and s t i m u l a t i n g  s c h o l a r l y  
w r i t i n g s  from numerous d i s c i p l i n e s .  
There  is  cons ide r ab l e  evidence i n  c u r r e n t  water  resources -  and outdoor 
r e c r e a t i o n  r e s e a r c h  b i b l i o g r a p h i e s  a s  w e l l  a s  r e f e r e n c e s  found i n  c u r r e n t  books, 
p e r i o d i c a l s ,  and r e sea r ch  s t u d i e s  t o  suppor t  t h e  hypo the s i s  t h a t  t h e r e  i s  an 
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u n i d e n t i f i e d  body of knowledge on t h e  r e c r e a t i o n a l  a s p e c t s  of wa te r  r e s o u r c e s  
e x i s t i n g  i n  a f ragmenta ry  s t a t e .  The O . R . R . R . C . ' s  Water f o r  Recreation--Values 
and O p p o r t u n i t i e s  i s  t h e  o n l y  completed s t u d y  of t h i s  body of knowledge. 
A t  p r e s e n t  t h e  l i t e r a t u r e  i s  fragmented t o  such a d e g r e e  t h a t  i t  p r e s e n t s  a 
weak f o u n d a t i o n  f o r  f u t u r e  r e s e a r c h  e f f o r t s  d e a l i n g  w i t h  t h e  r e c r e a t i o n a l  
a s p e c t s  of water r e s o u r c e s .  To f i l l  t h e  gaps  i n  o u r  body of knowledge, we must 
know what t h e  gaps  a r e .  T h i s  s t u d y  i s  in tended  t o  i n t e g r a t e  and summarize t h e  
e x i s t i n g  i n t e r d i s c i p l i n a r y  body of knowledge, t h u s  p r o v i d i n g  a s t a b l e  and 
r e a l i s t i c  f o u n d a t i o n  f o r  f u t u r e  r e s e a r c h  e f f o r t s .  
Scope and L i m i t a t i o n s  
Goals 
The t h r e e  g o a l s  of t h i s  c o l l a b o r a t i v e  s t u d y  a r e  t o :  
1 )  i d e n t i f y ,  c l a s s i f y ,  summarize, and a n a l y z e  t h e  l i t e r a t u r e  p e r t a i n i n g  t o  
t h e  r e c r e a t i o n a l  a s p e c t s  of wa te r  r e s o u r c e s  u s e ,  p l a n n i n g ,  and develop- 
ment ; 
2)  r e v e a l  a r e a s  of weakness and s t r e n g t h  i n  t h e  body of knowledge; 
3) i d e n t i f y  r e s e a r c h  needs  w i t h i n  t h e  body of knowledge p e r t a i n i n g  t o  t h e  
r e c r e a t i o n a l  a s p e c t s  of water  r e s o u r c e s  i n  o r d e r  t o  f u l f i l l  c o n t e n t  and 
methodology d e f i c i e n c i e s .  
Inc lus ion-Exc lus ion  C r i t e r i a  f o r  L i t e r a t u r e  Review 
Content C r i t e r i a  
1 )  Each p i e c e  of l i t e r a t u r e  must s p e c i f i c a l l y  ment ion b o t h  t h e  terms "out- 
door r e c r e a t i o n "  o r  " r e c r e a t i o n "  and "water" o r  "water r e s o u r c e s "  t o  b e  
termed p e r t i n e n t  and b e  inc luded .  S e l e c t e d  l i t e r a t u r e  may b e  inc luded  
which does  n o t  meet t h i s  c r i t e r i o n  b u t  which may have i m p l i c a t i o n  v a l u e  
i n  developing t h i s  body of knowledge. When such l i t e r a t u r e  i s  reviewed 
and inc luded ,  i t  w i l l  be  noted t h a t  such l i t e r a t u r e  does  no t  meet t h e  
c r i t e r i o n  f o r  i n c l u s i o n  bu t  h a s  i r r ~ p l i c a t i o n s  f o r  r e c r e a t i o n a l  u s e ,  
p lann ing ,  and development. 
2 )  A l l  s t u d i e s  p e r t a i n i n g  t o  water  fowl ,  game f i s h ,  an imals ,  and b i r d s  
could be  inc luded  a s  water  resource-or ien ted  r e c r e a t i o n  l i t e r a t u r e  
because t h e i r  primary u s e  u l t i m a t e l y  would presumably be  f o r  outdoor  
r e c r e a t i o n .  These w i l l  n o t  be  reviewed, except  t o  t h e  degree  t h a t  t hey  
p e r t a i n  t o  r e c r e a t i o n a l  u s e ,  p lann ing ,  and development. 
3) There i s  a n  enormous body of i n fo rma t ion ,  bo th  b a s i c  and a p p l i e d ,  t h a t  
d e a l s  w i th  wate r  a s  a  n a t u r a l  r e sou rce .  Most of t h i s  l i t e r a t u r e  ha s  
come from t h e  b i o l o g i c a l  and phys i ca l  s c i e n c e s .  Only t h a t  knowledge 
p e r t i n e n t  t o  t h e  r e c r e a t i o n a l  u s e  and development of water  r e sou rce s  
w i l l  be reviewed. For example, t h e  fo rmula t ion  and pure  s t udy  of wate r  
q u a l i t y  s t anda rds  w i l l  be  reviewed on ly  t o  t h e  degree  t h a t  they  p e r t a i n  
t o  r e c r e a t i o n a l  u s e  and development. Hydrologic f a c t o r s  w i l l  on ly  be  
reviewed i f  they  app ly  d i r e c t l y  t o  and a f f e c t  outdoor r e c r e a t i o n .  
4 )  P u b l i c a t i o n s  and s t u d i e s  d e a l i n g  w i th  t h e  a d m i n i s t r a t i o n ,  o r g a n i z a t i o n ,  
and s t a f f i n g  requ i rements  of water  r e sou rce s  agenc i e s ,  such a s  r i v e r  
b a s i n  commissions, i n t e r s t a t e  compacts, o r  water  p o l l u t i o n  d i s t r i c t s ,  
w i l l  no t  be  included o r  reviewed. 
5) The v a s t n e s s  and geographica l  v a r i a n c e  involved i n  water-use law p l ace  
such an  i n v e s t i g a t i o n  beyond t h e  scope of t h i s  s tudy .  Only t h o s e  publ i -  
c a t i o n s  d e a l i n g  wi th  water-use law a s  i t  i s  d i r e c t l y  r e l a t e d  t o  t h e  
r e c r e a t i o n a l  u s e  and development of water  r e sou rce s  w i l l  be i d e n t i f i e d ,  
summarized and ana lyzed .  Legal i m p l i c a t i o n s  a r e  beyond t h e  scope of 
t h i s  s tudy .  
6 )  P i ece s  of l i t e r a t u r e  d e a l i n g  e x p r e s s l y  w i th  water-based a c t i v i t i e s  
( e . g . ,  swimming techn iques ,  boa t i ng  t i p s ,  s p o r t  f i s h i n g  r a t e s ,  e t c . ) ,  
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programs, o r  s u p e r v i s i o n  w i l l  be  s y s t e m a t i c a l l y  excluded.  L i t e r a t u r e  
which i n v o l v e s  t h e  r e l a t i o n s h i p  between t h e  r e c r e a t i o n  a c t i v i t y  and t h e  
r e s o u r c e  b a s e  w i l l  be  inc luded .  
7 )  P i e c e s  of l i t e r a t u r e  must have been w r i t t e n  a f t e r  January  1, 1960, f o r  
i n c l u s i o n .  S e l e c t e d  w r i t i n g s  which do n o t  meet t h i s  w r i t i n g  d a t e  
c r i t e r i o n  w i l l  b e  reviewed and inc luded  because  of t h e i r  d e f i n i t i v e  
n a t u r e .  
8 )  S t a t e  outdoor  r e c r e a t i o n  p l a n s  w i l l  g e n e r a l l y  b e  excluded u n l e s s  viewed 
a s  i n n o v a t i v e  i n  c o n t e n t  and approach by a consensus  o f  p r o j e c t  s t a f f  
members. T h i s  c r i t e r i o n  h a s  been e s t a b l i s h e d  because  o f  t h e  r e p e t i t i v e  
n a t u r e  of t h e s e  s t a t e  outdoor  r e c r e a t i o n  p l a n s .  The concept  of s t a t e -  
wide p lann ing  can b e  i l l u s t r a t e d  w i t h  l i m i t e d  rev iew and i n c l u s i o n  of 
s t a t e  outdoor  r e c r e a t i o n  p l a n s  (up t o  1 0  p l a n s ) .  
9)  Loca l  s i t e  development p l a n s  w i l l  l i k e w i s e  b e  inc luded  on a l i m i t e d  
b a s i s  (up t o  1 0  p l a n s )  t o  i l l u s t r a t e  t h e  methods and t echn iques  involved 
i n  s i t e  p lann ing .  
Q u a l i t y  Criteria 
1 )  P i e c e s  of l i t e r a t u r e  w i l l  n o t  be  excluded on t h e  b a s i s  of methodology 
and /or  t echn iques  used.  Dec i s ions  t o  exc lude  because  of methodology 
and /or  t e c h n i q u e s  used would be  based s t r i c t l y  on t h e  o p i n i o n ,  b i a s e s ,  
and /or  e d u c a t i o n a l  background of t h e  r e v i e w e r ,  and hence such a n  
i n c l u s i o n - e x c l u s i o n  c r i t e r i o n  w i l l  be  avo ided .  Between s t u d y  v a r i a t i o n s  
i n  r e s u l t s ,  methodologies ,  and t e c h n i q u e s  w i l l  be  i l l u s t r a t e d  b u t  n o t  
e v a l u a t e d .  
2)  Summaries, a b s t r a c t s  of d i s c u s s i o n s  of r e s e a r c h  p r o j e c t s  found i n  annua l  
r e p o r t s  w i l l  n o t  be  reviewed i n  l i e u  of r e t r i e v i n g  t h e  f u l l  r e s e a r c h  
work. 
3 )  A r t i c l e s  found i n  p r o f e s s i o n a l  and/or  t e c h n i c a l  j o u r n a l s  w i l l  b e  
reviewed f o r  i nc lu s ion -exc lu s ion  purposes  wh i l e  a r t i c l e s  found i n  bo th  
non-technical  and popular  magazines w i l l  be s y s t e m a t i c a l l y  excluded.  
4 )  P i e c e s  of l i t e r a t u r e  w i l l  no t  be  s y s t e m a t i c a l l y  inc luded  o r  excluded on 
t h e  b a s i s  of t h e  s t a t u s  of t h e  au tho r  o r  p l a c e  of au tho r sh ip .  
5 )  P i e c e s  of l i t e r a t u r e  judged by a consensus  of p r o j e c t  s t a f f  members a s  
be ing  " too genera l "  o r  "non-specif ic"  w i l l  b e  s y s t e m a t i c a l l y  excluded 
from t h i s  system even i f  p e r t i n e n t  i n  c o n t e n t .  
CHAPTER I1 
REVIEW OF RELATED LITERATURE 
T h i s  rev iew of r e l a t e d  l i t e r a t u r e  d e a l s  w i t h  t h e  c o l l a b o r a t i v e  methodology 
t o  be  used i n  e s t a b l i s h i n g  a  b a s i c  body of knowledge p e r t a i n i n g  t o  t h e  r e c r e a -  
t i o n a l  u s e ,  p l a n n i n g ,  and development of wa te r  r e s o u r c e s .  
I n  1962, a  Bib l iography  of Research Re la ted  t o  R e c r e a t i o n  was compiled and 
pub l i shed  by t h e  N a t i o n a l  R e c r e a t i o n  A s s o c i a t i o n .  T h i s  1962 b i b l i o g r a p h y  and a  
1965 supplement l i s t  more t h a n  t h i r t e e n  hundred t h e s e s  and d i s s e r t a t i o n s  d e a l i n g  
w i t h  a l l  a s p e c t s  of r e c r e a t i o n .  N e i t h e r  of t h e s e  b i b l i o g r a p h i c  e f f o r t s  a t t empt  
t o  c l a s s i f y ,  summarize, and a n a l y z e  t h e  e x i s t i n g  body of knowledge. 
The o n l y  p r e v i o u s l y  completed s t u d y  p e r t a i n i n g  t o  t h e  body of knowledge t o  
be  ana lyzed  i s  Water f o r  R e c r e a t i o n  - Values  and o p p o r t u n i t i e s . '  Because of t h e  
c u r r e n t  l i t e r a t u r e  "explosion"  and f o c u s  upon wate r  r e s o u r c e s  and outdoor  
r e c r e a t i o n ,  t h i s  volume h a s  become d a t e d  and i n e f f e c t i v e  a s  a  b a s e  f o r  r e s e a r c h  
e f f o r t s .  
The Index f o r  t h e  L i t e r a t u r e  of L e i s u r e ,  R e c r e a t i o n ,  P a r k s  and Other  Recrea- 
t i o n  Resources  au thored  by Sapora and vance2 i n  1965 sought  t o  o b t a i n  b i b l i o -  
g r a p h i c a l  c o n t r o l  of t h e  l i t e r a t u r e  p e r t a i n i n g  t o  l e i s u r e ,  r e c r e a t i o n ,  and 
p a r k s ,  a s  w e l l  a s  t h e  l i t e r a t u r e  c o n t r i b u t e d  by a  v a s t  number of r e l a t e d  
d i s c i p l i n e s .  Sapora and Vance s t a t e :  
1 U.S., Outdoor R e c r e a t i o n  Resources  Review Commission, Water f o r  Recreat ion--  
Values  and O p p o r t u n i t i e s  (Washington, D . C . :  U.S. Government P r i n t i n g  O f f i c e ,  
1962) .  
2 ~ .  V .  Sapora  and M. Vance, Index t o  t h e  L i t e r a t u r e  of L e i s u r e ,  R e c r e a t i o n ,  
P a r k s ,  and Other R e c r e a t i o n  Resources  (New York: N a t i o n a l  R e c r e a t i o n  Associa- 
t i o n ,  1965) .  
B i b l i o g r a p h i c a l  c o n t r o l  i n  t h i s  i n s t a n c e  means s y s t e m a t i c  i d e n t i f i -  
c a t i o n  and l i s t i n g  of l i t e r a t u r e ,  o rgan ized  i n  a  manner harmonious 
t o  t h e  f i e l d  of l e i s u r e ,  r e c r e a t i o n  and p a r k s .  S i n c e  one of t h e  
b a s i c  p rocedures  of t h e  s c i e n t i s t  i s  t o  b u i l d  upon work p r e v i o u s l y  
done,  knowing what i n f o r m a t i o n  i s  a v a i l a b l e  t h u s  c o n t r i b u t e s  
immeasurably t o  p r o g r e s s  i n  any d i s c i p l i n e .  The need i s  now u r g e n t  
t o  (1)  deve lop  a  s y s t e m a t i c  way t o  r e c o v e r  from r e l a t e d  f i e l d s  
i n f o r m a t i o n  which h a s  s i g n i f i c a n t  i m p l i c a t i o n s  f o r  l e i s u r e ,  p a r k s ,  
and r e c r e a t i o n ,  and ( 2 )  deve lop  t e c h n i q u e s  t o  o r g a n i z e  t h i s  
i n f o r m a t i o n  s o  t h a t  i t  may b e  e f f e c t i v e l y  used by and d i s semina ted  
t o  i n t e r e s t e d  i n d i v i d u a l s  and g roups .  3  
T h i s  index c l a s s i f i e d  books,  p a r t s  of books,  magazine a r t i c l e s ,  government 
p u b l i c a t i o n s ,  pamphlets ,  s e r i a l s ,  and o t h e r  s p e c i a l  p u b l i c a t i o n s  accord ing  t o  
L i b r a r y  of Congress head ings ,  s o  t h e  r e s e a r c h e r  can b u i l d  upon work p r e v i o u s l y  
done.  The Index t o  t h e  L i t e r a t u r e  of L e i s u r e ,  R e c r e a t i o n ,  P a r k s ,  and Other 
R e c r e a t i o n  Resources  was s t r i c t l y  a  t o o l  f o r  c l a s s i f i c a t i o n ,  and i t  d i d  no t  
i n c l u d e  any a n a l y s i s  of t h e  c o n t e n t  of t h e  l i t e r a t u r e .  It was in tended  a s  a 
model f o r  a  proposed q u a r t e r l y  index t o  t h e  l i t e r a t u r e .  
I n  a n  a r t i c l e  e n t i t l e d  "Research i n  t h e  R e c r e a t i o n  Resource F i e l d  i n  t h e  
4  U n i v e r s i t i e s  and S t a t e  Experiment S t a t i o n s , "  Graves used seven s u b j e c t  c a t e -  
g o r i e s  w i t h i n  which r e s o u r c e  r e c r e a t i o n  r e s e a r c h  could  b e  c a t a l o g u e d .  They a r e  
a s  f o l l o w s :  
1 )  Technolog ica l  r e s e a r c h  w i t h i n  t h e  r e s o u r c e  s u b j e c t  f i e l d s  
2 )  Research concerning r e s o u r c e  u s e  and a c t i v i t y  
3)  Research i n t o  d u r a b i l i t y  and c a r r y i n g  c a p a c i t y  
4 )  Research concerned w i t h  i n t e g r a t i o n  and a l l o c a t i o n  of r e s o u r c e  u s e  
5) S t u d i e s  i n  r e s o u r c e  o p e r a t i o n  and development 
6 )  S t u d i e s  r e l a t i n g  t o  p u b l i c - p r i v a t e  r e s o u r c e  r e l a t i o n s h i p  
7)  Case s t u d i e s  and w i l d e r n e s s  r e s e a r c h .  
3 I b i d . ,  p.  5 .  
4 ~ .  F. Graves ,  "Research i n  t h e  Resource  R e c r e a t i o n  F i e l d  i n  t h e  Univer- 
s i t i e s  and S t a t e  Experiment S t a t i o n s , "  Proceedings  of N a t i o n a l  Conference on 
Outdoor R e c r e a t i o n  Research (Ann Arbor ,  f i c h i g a n :  s c h o o l  of N a t u r a l  Resources ,  
U n i v e r s i t y  of Michigan and Bureau of Outdoor R e c r e a t i o n ,  Department of t h e  
I n t e r i o r ,  1 9 6 3 ) ,  pp. 57-69. 
Curren t  and completed r e s e a r c h  s t u d i e s  d e a l i n g  w i t h  t h e  r e c r e a t i o n a l  u s e  of t h e  
r e s o u r c e  b a s e  were d i s cus sed  i n  r ega rd  t o  s t a t u s  and methodologies  used.  Graves 
does  n o t  p r e s e n t  a  survey  o r  summary of e x i s t i n g  o r  r e c e n t l y  completed works bu t  
r a t h e r  a s t a t u s  r e p o r t  of r e s e a r c h  a c t i v i t y  on u n i v e r s i t y  campuses. 
The approach t aken  h e r e  t o  t h i s  t o p i c  of r e s e a r c h  i n  t h e  resource-  
r e c r e a t i o n  f i e l d  i s  t h a t  of  i d e n t i f y i n g  and e v a l u a t i n g  where w e  a r e  
and what i s  going on ,  a t  t h e  u n i v e r s i t i e s  and s t a t e  experiment 
s t a t i o n s ,  i n  terms of r e l a t i v e l y  broad s u b j e c t  c a t e g o r i e s  o r  k inds  
of r e s e a r c h  a c t i v e l y  being pursued .5 
The focus  of t h i s  c l a s s i f i c a t i o n  i n  s o  f a r  a s  s u b j e c t  ma t t e r  i s  c o n s i s t e n t  w i th  
t h a t  of t h i s  w r i t e r :  
Resource r e c r e a t i o n  i s  i n t e r p r e t e d  h e r e  a s  i nc lud ing  t h o s e  a s p e c t s  
of outdoor  r e c r e a t i o n  where t h e  n a t u r a l  r e sou rce  i s  a  pr imary o r  
dominant c o n s i d e r a t i o n  of r e c r e a t i o n a l  u s e .  Such outdoor  r e c r e a t i o n  
i s  resource-based o r  r e sou rce -o r i en t ed .  Research i n  r e sou rce  
r e c r e a t i o n  i nc ludes  t hose  p r o j e c t s  aimed p r i m a r i l y  a t  ad jus tments  
of t h e  r e sou rce  t o  s e r v e  outdoor  r e c r e a t i o n a l  u s e  and a l s o  t hose  
p r o j e c t s  aimed a t  new knowledge i n  n a t u r a l  r e s o u r c e  s u b j e c t  f i e l d s  
where a  p a r t  of t h e  o b j e c t i v e  r e l a t e s  t o  r e c r e a t i o n a l  u se  o r  
impact . 6  
To t h e  b e s t  knowledge of t h i s  w r i t e r ,  t h i s  fragmented body of knowledge 
p e r t a i n i n g  t o  t h e  r e c r e a t i o n a l  a s p e c t s  of water  r e sou rce  u s e ,  p lann ing ,  and 
development h a s  nowhere been complete ly  assembled, c l a s s i f i e d ,  c r i t i c a l l y  
ana lyzed ,  and used a s  a  l o g i c a l  b a s i s  f o r  t h e  d i r e c t i o n  of f u t u r e  r e s e a r c h  
e f f o r t s .  
CHAPTER I11 
METHODOLOGY 
During t h e  academic year  1967-68 an  i n t e n s i v e  manual r e t r i e v a l  of l i t e r a -  
t u r e  p e r t i n e n t  t o  t h e  r e c r e a t i o n a l  a s p e c t s  of wa te r  r e s o u r c e s  was accomplished.  
P e r t i n e n t  p i e c e s  of l i t e r a t u r e  were i d e n t i f i e d ,  examined, and thoroughly  docu- 
mented. Using a  modif ied v e r s i o n  of t h e  Thesaurus  of Outdoor R e c r e a t i o n  Terms 
o r i g i n a l l y  prepared by t h e  Bureau of Outdoor R e c r e a t i o n ,  t h e s e  b i b l i o g r a p h i c  
documentat ions  were ass igned  keyword d e s c r i p t o r s .  T h i s  keyword ass ignment  
p r o c e s s  e s t a b l i s h e s  a  framework o r  o r d e r  t o  t h e  l i t e r a t u r e .  
A computerized b i b l i o g r a p h i c  r e t r i e v a l  p r o c e s s  h a s  been u t i l i z e d  through 
which t h i s  i n v e s t i g a t o r  r e c e i v e s  a u t o m a t i c a l l y ,  u s i n g  keyword i n p u t s ,  t h o s e  
b i b l i o g r a p h i c  n o t a t i o n s  t h a t  a r e  p e r t i n e n t  t o  h i s  r e q u e s t .  T h i s  b i b l i o g r a p h i c  
r e t r i e v a l  p r o c e s s  i s  accomplished th rough  t h e  IBM System1360 Document Process-  
i n g  System. For a  comprehensive e x p l a n a t i o n  of t h e  computerized b i b l i o g r a p h i c  
r e t r i e v a l  system, r e f e r  t o  Appendix A ,  pp. 253-257. With a  b i b l i o g r a p h y  a v a i l -  
a b l e  by keyword, t h e  i n v e s t i g a t o r  i s  t h e n  r e q u i r e d  t o  r e t r i e v e  manually t h e  
a c t u a l  p i e c e s  of l i t e r a t u r e  p r i o r  t o  h i s  c o l l a b o r a t i v e  sumrnarizat i o n  and 
c r i t i c a l  a n a l y s e s  of t h e  l i t e r a t u r e .  
1 I n  t h i s  document t h e  c o l l a b o r a t i v e  method i s  used t o  summarize and a n a l y z e  
t h e  l i t e r a t u r e  c l a s s i f i e d  a u t o m a t i c a l l y  accord ing  t o  p a r t i c u l a r  keyword s u b j e c t  
a r e a s .  T h i s  method assembles  by t o p i c  p i e c e s  of l i t e r a t u r e  p rov id ing  i n s i g h t  
i n t o  p h i l o s o p h i c a l  concep t s  and s c i e n t i f i c  r e s u l t s  of r e s e a r c h  by i n v e s t i g a t o r s  
IT. K. Cureton,  "Perspecr ive  on Methodology Re la ted  t o  S e l e c t i n g  a  Problem 
and Planning Its S o l u t i o n , "  Research Methods Applied t o  H e a l t h ,  P h y s i c a l  Educa- 
t i o n  and R e c r e a t i o n  (Washington, D . C . :  American A s s o c i a t i o n  of H e a l t h ,  P h y s i c a l  
Educat ion,  and R e c r e a t i o n ,  1 9 5 2 ) ,  p .  45.  
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i n  a l l i e d  research-based f i e l d s .  Because of t h e  v a s t  n a t u r e  of i n t e r r e l a t i o n -  
s h i p s  invo lved  i n  t h e  s t u d y  of r e c r e a t i o n a l  a s p e c t s  of wa te r  r e s o u r c e s ,  a survey  
and n a r r a t i v e  a n a l y s i s  of t h e  most a p p a r e n t  r e l a t i o n s h i p s  invo lved  would b e  a  
v a l u a b l e  c o n t r i b u t i o n  t o  e s t a b l i s h i n g  t h e  i n t e r d i s c i p l i n a r y  f o u n d a t i o n s  of 
w a t e r - r e c r e a t i o n  planning and development. 
An o u t l i n e  model o r  framework of t h e  body of knowledge d e a l i n g  w i t h  t h e  
r e c r e a t i o n a l  a s p e c t s  of wa te r  r e s o u r c e s  planning and development was c o n s t r u c t e d  
p r i o r  t o  a n a l y s i s  t o  i n s u r e  meaningful  and c o n c i s e  a n a l y s i s .  T h i s  o u t l i n e  model 
i s  a s  fo l lows :  
CHAPTER I V .  The Water Resource 
A. I n t r o d u c t i o n  
B. The Hydrologic Cycle  and R e c r e a t i o n a l  Use 
1. The hydro log ic  c y c l e  
a )  components 
2 .  The l a n d  s u r f a c e  
a )  p e r c o l a t i o n  
b )  runoff  
c )  watershed concept  
3 .  Man--a new g e o l o g i c  f o r c e  
a )  a f f e c t s  of human a c t i v i t i e s  on w a t e r  q u a n t i t y  and 
q u a l i t y  
C .  Uses of Water 
1. Withdrawal,  non-withdrawal, and consumptive wate r  u s e s .  'i 
D .  Water Requirements f o r  R e c r e a t i o n a l  Use 
I 
1. I n t r o d u c t i o n  t o  wa te r  q u a l i t y  c r i t e r i a  
2 .  Water q u a n t i t y  requ i rements  I 
E.  Water-Use Law 
I 
1. I n t r o d u c t i o n  1 
2 .  P u b l i c  wa te r  r i g h t s  
a )  r i p a r i a n  r i g h t s  d o c t r i n e  
b)  p r i o r  a p p r o p r i a t i o n  d o c t r i n e  
3 .  P r i v a t e  wa te r  r i g h t s  
a )  r i p a r i a n  r i g h t s  d o c t r i n e  
b)  p r i o r  a p p r o p r i a t i o n  d o c t r i n e  
F. Summary 
CHAPTER V.  Water Resource R e c r e a t i o n  P lann ing  
A.  I n t r o d u c t i o n  
B .  P lanning R a t i o n a l e  
1. Human e c o l o g i c a l  c o n s i d e r a t i o n s  
2 .  Planning c o n s i d e r a t i o n s  
C .  P lanning Leve l s  
1. Nationwide p lann ing  
2 .  S ta tewide  p lann ing  
a )  a n a l y s i s  of s t a t e w i d e  outdoor  r e c r e a t i o n  planning 
e f f o r t s  
3 .  Regional  p lann ing  
a )  r e g i o n a l  d e f i n i t i o n  
b)  comprehensive r i v e r  b a s i n  planning 
4 .  P r o j e c t  p lanning and e v a l u a t i o n  
a )  b e n e f i t - c o s t  a n a l y s i s  
D .  Summary 
CHAPTER V I .  User-Resource Planning C o n s i d e r a t i o n s  
A.  I n t r o d u c t i o n  
B .  P r e d i c t i o n  of T o t a l  R e c r e a t i o n  Demand o r  P a r t i c i p a t i o n  
1. I n t r o d u c t i o n  
2 .  Approaches f o r  p r e d i c t i n g  wate r  r e c r e a t i o n  p a r t i c i p a t i o n  
a )  p r e d i c t i o n  f o r  a  g iven  p o p u l a t i o n  
b)  p r e d i c t i o n  of s i t e  consumption 
c )  p r e d i c t i o n  of area-wide p a r t i c i p a t i o n  
(1) r e g r e s s i o n  a n a l y s i s  
3 .  V a r i a b l e s  a f f e c t i n g  r e c r e a t i o n  p a r t i c i p a t i o n  and s i t e  
consumption 
a )  socio-economic v a r i a b l e s  
b )  environmental  v a r i a b l e s  
C .  The R e c r e a t i o n  Resource Supply 
1. Resource i n v e n t o r y  
2.  R e l a t i n g  supp ly  and demand 
3 .  Supply i n  terms of c a r r y i n g  c a p a c i t y  
a )  c a r r y i n g  c a p a c i t y  d e f i n e d  
b )  c a r r y i n g  c a p a c i t y  s t a n d a r d s  
c )  c a r r y i n g  c a p a c i t y  i n c o n s i s t e n c i e s  
4 .  R e c r e a t i o n  p o t e n t i a l  and r e g i o n a l  a n a l y s e s  
a )  i n t r o d u c t i o n  
b )  a p p r a i s a l  methods t o  de te rmine  r e c r e a t i o n  p o t e n t i a l  
( r a t i n g  sys tems)  
c )  r e g i o n a l  a n a l y s i s  t echn iques  
D .  Summary 
CHAPTER V I I .  . F a c t o r s  I n h i b i t i n g  t h e  R e c r e a t i o n a l  Use of Water Resources  
A .  I n t r o d u c t i o n  
B.  C o n f l i c t i n g  P r o j e c t  Purposes  
1. Water l e v e l  f l u c t u a t i o n  and r e c r e a t i o n a l  u s e  
2 .  Domestic wa te r  supp ly  and r e c r e a t i o n a l  u s e  
C .  P o l l u t a n t s  and T h e i r  I n h i b i t i n g  E f f e c t s  on Recrea t ion  
1. P o l l u t i o n  d e f i n e d  
2 .  P o l l u t i o n  c l a s s i f i e d  
a )  munic ipa l  
b )  i n d u s t r i a l  
c )  o t h e r  
3 .  Municipal  was tes :  implications f o r  r e c r e a t i o n  
a )  i n c r e a s e d  amounts of n u t r i e n t s  
b )  oxygen-consuming o r g a n i c  m a t t e r  
c )  suspended s o l i d s  
d )  pa thogen ic  b a c t e r i a  
4 .  I n d u s t r i a l  was tes :  i m p l i c a t i o n s  f o r  r e c r e a t i o n  
a )  chemical  p o l l u t i o n  
b)  the rmal  p o l l u t i o n  
c )  a c i d  mine d r a i n a g e  
d )  o i l  d i s c h a r g e s  
e )  commercial w a t e r c r a f t  was tes  
f )  r a d i o a c t i v e  w a s t e s  
g )  a g r i c u l t u r a l  runof f  
h )  p e s t i c i d e s  
5 .  0 t h e r  w a s t e s  
D .  Summary 
CHAPTER V I I I .  Main ta in ing  Water Q u a l i t y  f o r  R e c r e a t i o n a l  Use 
A.  I n t r o d u c t i o n  
B.  Water Q u a l i t y  Requirements f o r  R e c r e a t i o n a l  Use 
1. C r i t e r i a  and s t a n d a r d s  d e f i n e d  
2.  I n d i c a t o r  organisms and pa thogen ic  b a c t e r i a  
3 .  Water q u a l i t y  c r i t e r i a  
C .  Methods of Main ta in ing  Water Q u a l i t y  
1. I n t r o d u c t i o n  
2. Sanitary waste treatment 
3. Advanced waste treatment 
4. Dilution of wastes and low-flow augmentation 
5. Limited impoundment and treatment 
6. Enforcement of water quality standards 
D. Economic Evaluation of Water Pollution Abatement 
1. Evaluation of recreation benefits derived from 
pollution abatement 
E. Summary 
CHAPTER IX. Identification of an Interdisciplinary Recreation-Water 
Resources Research Program 
A. Introduction 
B. The Water Resource 
C. User-Resource Planning 
D. Water Quality Maintenance for Recreational Use 
CHAPTER I V  
THE WATER RESOURCE 
I n t r o d u c t i o n  
It  i s  t h e  i n t e n t i o n  of t h i s  c h a p t e r  t o  d i s c u s s  w i t h i n  t h e  framework of 
e x i s t i n g  l i t e r a t u r e ,  h y d r o l o g i c  phenomena, m u l t i p l e - u s e s  of w a t e r ,  water  q u a l i t y  
and q u a n t i t y  r e q u i r e m e n t s ,  and p u b l i c  and p r i v a t e  r i g h t s  t o  u s e  w a t e r .  Each of 
t h e s e  t o p i c s  w i l l  b e  cons idered  i n  deve lop ing  t h e  body of knowledge p e r t a i n i n g  
t o  t h e  r e c r e a t i o n a l  a s p e c t s  of wa te r  r e s o u r c e  u s e ,  p l a n n i n g ,  and development.. 
Documentary suppor t  w i l l  b e  inc luded  f o r  t h i s  body of knowledge. For example, 
t h e  hydro log ic  c y c l e  w i l l  b e  broken down i n t o  i t s  component p a r t s .  Those p a r t s  
which a f f e c t  t h e  a v a i l a b i l i t y  of s u f f i c i e n t  amounts of q u a l i t y  water  f o r  
r e c r e a t i o n a l  u s e  w i l l  be  d i s c u s s e d .  The c r i t i c a l  t a s k  i s  t o  i d e n t i f y  t h e  
p r inc ipa l .  wa te r  c y c l e  components and t o  de te rmine  t h e  d e g r e e  of a f f e c t  each 
component h a s  on t h e  p r o v i s i o n  of r e c r e a t i o n  o p p o r t u n i t i e s .  Man i s  recognized  
a s  a  f o r c e  c a p a b l e  of c o n t r o l l i n g  and /or  a f f e c t i n g  t h e  a v a i l a b i l i t y  and q u a l i t y  
of wa te r  w i t h  bo th  p o s i t i v e  and n e g a t i v e  r e s u l t s .  T h i s  c o n t r o l  r e q u i r e s  t h a t  
t h e r e  a r e  o r  should  be  q u a n t i t a t i v e  wa te r  q u a l i t y  and q u a n t i t y  requ i rements  f o r  
r e c r e a t i o n a l  u s e .  While t h e  u s e  of water  q u a l i t y  requ i rements  h a s  a l r e a d y  been 
sanc t ioned  by t h e  F e d e r a l  government, water  q u a n t i t y  requ i rements  f o r  each 
water-based r e c r e a t i o n  e x p e r i e n c e  have r e c e i v e d  l i t t l e ,  i f  any,  a t t e n t i o n .  To 
demons t ra te  a  need f o r  such requ i rements  w i t h i n  a  mul t i -purpose  p lann ing  frame- 
work, i t  necessa ry  t o  i d e n t i f y  t h e  e x i s t i n g  l i t e r a t u r e  and rev iew t h e  prob- 
lems invo lved .  
The l e g a l  a s p e c t s  of water  u s e  a r e  d i s c u s s e d  i n  t h i s  c h a p t e r .  P u b l i c  and 
p r i v a t e  water-use  r i g h t s  w i l l  b e  compared w i t h i n  bo th  t h e  r i p a r i a n  r i g h t s  and 
p r i o r  a p p r o p r i a t i o n  d o c t r i n e s .  T h i s  comparison i s  intended t o  i l l u s t r a t e  t h e  
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o r i g i n ,  n a t u r e ,  and e x t e n t  of p u b l i c  and p r i v a t e  water-use  r i g h t s  i n  s e l e c t e d  
r e g i o n s  of t h e  United S t a t e s .  
The Hydrologic Cycle  and R e c r e a t i o n a l  Use 
The Hydrologic  Cycle 
The hydro log ic  c y c l e  i n v o l v e s  t h e  con t inuous  c i r c u l a t i o n  of wa te r  from 
e a r t h  t o  atmosphere.  Thus hydrology1 i s  t h e  s t u d y  o r  lcnowledge of w a t e r .  The 
b a s i c  e lements  of t h e  hydro log ic  c y c l e  a r e  i l l u s t r a t e d  by Leopold and Langbein,  2  
4  
~ i n g , ~  Osborne and H a r r i s o n ,  and Bates5 w h i l e  Rechard and ~ c Q u i s t e n ~  prov ide  a  
m u l t i d i s c i p l i n a r y  g l o s s a r y  of s e l e c t e d  hydrol-ogic t e rms .  Our d i s c u s s i o n  of t h e  
h y d r o l o g i c  c y c l e  i s  presen ted  i n  layman's terms t o  promote unders tand ing  of t h e  
wa te r  q u a l i t y  and q u a n t i t y  problems f a c i n g  r e c r e a t i o n a l  development and u s e  of 
w a t e r .  No a t t e m p t  i s  made t o  p r e s e n t  a  d e f i n i t i v e  work on t h e  t e c h n i c a l  a s v e c t s  
of hydrology due t o  a  primary concern  w i t h  t h e  e s t a b l i s h m e n t  of e c o l o g i c a l  
r e l a t i o n s h i p s  a f f e c t i n g  r e c r e a t i o n a l  u s e .  
11' The a p p l i e d  s c i e n c e  concerned w i t h  t h e  w a t e r s  of t h e  e a r t h - - t h e i r  occur-  
r e n c e s ,  d i s t r i b u t i o n ,  and c i r c u l a t i o n  through t h e  unending hydro log ic  c y c l e  o f :  
p r e c i p i t a t i o n ,  consequent r u n o f f ,  i n f i l t r a t i o n  and s t o r a g e ;  e v e n t u a l  evapora- . 
t i o n ;  and r e p r e c i p i t a t i o n .  It i s  concerned w i t h  t h e  p h y s i c a l  and chemical  
r e a c t i o n  of w a t e r  w i t h  t h e  r e s t  of t h e  e a r t h ,  and i t s  r e l a t i o n  t o  t h e  l i f e  of 
t h e  e a r t h . "  P.  A .  Rechard and R .  McQuisten, Glossa ry  of S e l e c t e d  Hydrologic 
Terms (Laramie,  Wyoming: Water Resources Research I n s t i t u t e ,  U n i v e r s i t y  of 
Wyoming, 1 9 6 8 ) ,  p .  22. 
2 ~ . ~ .  , Geolog ica l  Survey,  A Primer on Water (Washington, D . C . :  Department 
of t h e  I n t e r i o r ,  1960) ,  pp. 3-29. 
3 ~ .  King, Water : M i r a c l e  of Na ture  (New York: The Macmillan Company, 1953) .  
4 ~ .  Osborn and P.  0 .  H a r r i s o n ,  "Water. . .and t h e  Landtt (Washington, D .  C .  : 
S o i l  Conservat ion S e r v i c e ,  United S t a t e s  Department of A g r i c u l t u r e ,  1965) .  
5 ~ .  B a t e s ,  The F o r e s t  and t h e  Sea (New York: Random House, 1960) ,  
pp. 77-82. 
' ~ e c h a r d  and McQuisten, p.  22. 
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I t  is  apparen t  a f t e r  a thorough examinat ion of t h e  l i t e r a t u r e  t h a t  t h e  
n a t u r a l  r e l a t i o n s h i p  between t h e  hydro log ic  c y c l e  and t h e  r e c r e a t i o n a l  u s e  of 
wate r  i s  v i r t u a l l y  undocumented. The r e l a t i o n s h i p  ha s  a p p a r e n t l y  r e ce ived  
l i t t l e  a t t e n t i o n  because:  (1) t h e  post-World War I1 r e c r e a t i o n  boom w a s  p r i -  
m a r i l y  r e l a t e d  t o  socio-economic de t e rminan t s  such a s  a v a i l a b l e  l e i s u r e  t ime,  
more d i s p o s a b l e  income, and a n  i n c r e a s i n g  popu l a t i on  w i th  h ighe r  m o b i l i t y ;  'l and 
(2)  a r b i t r a r y  d i s c i p l i n e  d e s i g n a t i o n s  have a s s igned  hyd ro log i ca l  a c t i v i t i e s  t o  
t h e  domain of t h e  h y d r o l o g i s t  and t h e  eng inee r .  
The c o n t i n u a l  exchange of water  between t h e  e a r t h  and t h e  atmosphere i s  
accomplished by t h e  h e a t  of  t h e  sun and g r a v i t a t i o n a l  f o r c e .  With t h e  energy 
provided by t h e  sun ,  water  evapora tes  from t h e  wet ground, from t h e  l e a v e s  of 
p l a n t s ,  and from t h e  e x i s t i n g  open water  bod i e s  and i s  c a r r i e d  i n t o  t h e  
atmosphere a s  wate r  vapor .  "T ransp i r a t i on  from p l a n t s  is  one of t h e  impor tan t  
sou rce s  of water  vapor  i n  t h e  a i r  and o f t e n  produces more vapor t han  does  
evapo ra t i on  from land  s u r f a c e ,  l a k e s  and s t reams .  118 
S ince  t h e  water  s t o r e d  i n  t h e  l a k e s  and r i v e r s  t ends  t o  evapora te  i n  d i r e c t  
p ropo r t i on  t o  t h e  s i z e  of t h e  water  body, t h e r e  is  c o n s i d e r a b l e  concern f o r  
minimizing t h e  inc reased  evapora t ion  caused by impoundment. The Utah Water 
Research ~ a b o r a t o r ~ '  ha s  under taken  r e s e a r c h  on t h e  a e r i a l  a p p l i c a t i o n  of 
evaporat ion-reducing,  monolayer-forming m a t e r i a l s  t o  l a r g e  l a k e s  and r e s e r v o i r s .  
They make recommendations concerning equipment de s ign ,  a p p l i c a t i o n  r a t e s ,  
a l t i t u d e  of f l i g h t ,  and t h e  l i k e  b u t  f a i l  t o  d e a l  w i th  t h e  e f f e c t s  of 
7 ~ .  Clawson, Land and Water f o r  Rec rea t i on  (Chicago, I l l i n o i s :  Rand McNally 
and Company, 1963) ,  pp. 1-12. 
.S. ,  Geolog ica l  Survey, A Primer on  Water, p.  5 .  
' ~ t a h ,  Water Research Labora tory ,  Equipment and Techniques f o r  A e r i a l  
App l i c a t i on  of Evaporation--Reducing Monolayer--Forming M a t e r i a l s  t o  Lakes and 
Rese rvo i r s  (Logan, Utah: Water Research Labora tory ,  Utah S t a t e  U n i v e r s i t y ,  
1964) .  
r e c r e a t i o n a l  u s e  on t h e  e v a p o r a t i o n - r e t a r d i n g  f i l m  o r  v i c e  v e r s a .  Badger 1 0  
n o t e s  t h a t  wind, a s  w e l l  a s  b o a t s  and o t h e r  wa te r -o r ien ted  r e c r e a t i o n  a c t i v i t i e s  
may break  up t h e  e v a p o r a t i o n  r e t a r d i n g  f i l m .  Also ,  t h e  f i l m  c a u s e s  t h e  water  t o  
become warmer and t h i s  may b e  d e t r i m e n t a l  t o  some s p e c i e s  of f i s h .  
The oceans ,  however, a r e  s t i l l  t h e  most impor tan t  s o u r c e  of m o i s t u r e  i n  t h e  
a i r .  A f t e r  being c a r r i e d  i n t o  t h e  atmosphere,  t h e  w a t e r  vapor  i s  hea ted  and 
caused t o  r i s e ,  c o o l i n g  a s  i t  r i s e s  t o  l e v e l s  where condensa t ion  of m o i s t u r e  
o c c u r s .  I f  c o o l i n g  i s  s u f f i c i e n t  and enough n u c l e i  a r e  a v a i l a b l e ,  t h e  vapor  
condenses and f a l l s  a s  r a i n .  
To e f f i c i e n t l y  u s e  wa te r  f o r  r e c r e a t i o n  a s  w e l l  a s  o t h e r  b e n e f i c i a l  u s e s ,  
man i s  dependent upon h i s  knowledge of t h e  h y d r o l o g i c  c y c l e  and f u r t h e r ,  h i s  
a b i l i t y  t o  c a p t u r e  and /or  r e g u l a t e  t h e  movements of w a t e r .  Water i s  m i g r a t o r y  
i n  t h a t  it  moves from one l o c a t i o n  t o  a n o t h e r  when a c t e d  upon by g r a v i t a t i o n a l  
f o r c e s  and t empera tu re  g r a d i e n t s .  Without t h i s  knowledge and a b i l i t y  t o  c a p t u r e  
and /or  r e g u l a t e  w a t e r ,  r e c r e a t i o n  r e s o u r c e  p lann ing  h a s  l i t t l e  c o n t r o l  over  
q u a n t i t y  and q u a l i t y ,  t h e r e b y  g r e a t l y  d imin i sh ing  r e c r e a t i o n  p o t e n t i a l .  
The Land S u r f a c e  
Water which f a i l s  t o  evapora te  o r  p e r c o l a t e  i n t o  t h e  ground r u n s  o f f  t h e  
l a n d ,  eroding and t r a n s p o r t i n g  m a t e r i a l s  i n t o  t h e  s t r e a m s  and r i v e r s .  S e v e r a l  
environmental  f a c t o r s  i n f l u e n c e d  by man de te rmine  t h e  e x t e n t  of b o t h  groundwater 
i n f i l t r a t i o n  and sur facewate r  r u n o f f .  While l a r g e  amounts of s u r f a c e  runoff  
i n c r e a s e  t h e  amount of water  a v a i l a b l e  i n  t h e  s t r e a m ,  i t  i s  d o u b t f u l  t h a t  much 
of t h e  wa te r  i s  of s u f f i c i e n t  q u a l i t y  t o  be  u s a b l e  f o r  r e c r e a t i o n a l  u s e  due t o  
'OD. D . Badger, " R e c r e a t i o n a l  Aspects  of Upstream R e s e r v o i r s ,  " A g r i c u l t u r a l  
Engineer ing Paper No. AE6620, Paper p resen ted  a t  t h e  1 6 t h  Annual Meeting of t h e  
Oklahoma S e c t i o n ,  American S o c i e t y  of A g r i c u l t u r a l  Engineers ,  October 28, 1966. 
t u r b i d i t y .  ~ l e a s o n ' l  d e s c r i b e s  some i n d i c a t o r s  f o r  de te rmin ing  whether o r  n o t  
s o i l  e r o s i o n  h a s  been a c c e l e r a t e d ,  b u t  h e  n o t e s  t h a t  s e d i m e n t a t i o n  s u r v e y s  of 
r e s e r v o i r s  a r e  probably  t h e  most a c c u r a t e  means of measuring e r o s i o n  a c t i v i t y  
of a n  e n t i r e  watershed over  a  p e r i o d  of y e a r s .  While p a r t  of t h e  groundwater 
i s  h e l d  i n  t h e  s o i l  and used by v e g e t a t i o n  o r  e v a p o r a t e d ,  t h e  r e s t  p e r c o l a t e s  
downward i n t o  a q u i f e r s .  T h i s  groundwater emerges a s  s p r i n g s  o r  seepages  t o  
augment t h e  f lowing s u r f a c e  sys tems of s t r e a m s  and r i v e r s .  Of ten  t h e  f low of 
t h e s e  s t r e a m s  i s  blocked by c o n t o u r s  of t h e  l a n d ,  t o  c r e a t e  ponds and l a k e s ,  
where wa te r  is  h e l d  u n t i l  i t  overf lows.  1 2  
The importance of t h e  l a n d  and i t s  u s e  o r  misuse  i s  i m p l i c i t  i n  a  d i s c u s -  
s i o n  of h y d r o l o g i c a l  i m p l i c a t i o n s  f o r  r e c r e a t i o n ' s  w a t e r  q u a l i t y  and q u a n t i t y .  
r equ i rements .  Up t o  now wate r  h a s  been cons idered  s e p a r a t e  from i t s  environment.  
Water, however, is  o n l y  one element i n  a  complex environment which encompasses 
s o i l ,  an imals ,  v e g e t a t i o n ,  and humans. s t o r e r 1 3  r e l a t e s  t h e  in te rdependance  of 
man and h i s  environment i n  h i s  book e n t i t l e d  The Web of L i f e .  The e f f e c t s  of 
windstorms, overpopula t ions  of p e s t s ,  f o r e s t  f i r e s ,  open a g r i c u l t u r a l  l a n d ,  
improper lumbering and farming methods, and was te  d i s c h a r g e s  a r e  a l l  endured by 
humans downstream s i n c e  t h e y  depend upon t h e  wa te r  f o r  d r i n k i n g ,  r e c r e a t i o n ,  and 
n a v i g a t i o n .  I n  d e a l i n g  w i t h  t h e  r e c r e a t i o n a l  a s p e c t s  of wa te r  r e s o u r c e s  u s e ,  an  
unders tand ing  of t h e  hydro log ic  c y c l e  and t h e  e c o l o g i c a l  r e l a t i o n s h i p s  involved 
i s  v i t a l .  These i n t e r d e p e n d e n t  r e l a t i o n s h i p s  i n c l u d e :  (1 )  man's e f f e c t s  on and 
u s e  of t h e  p h y s i c a l  environment,  (2 )  environmental  e f f e c t s  on man, and ( 3 )  
e f f e c t s  of human p o p u l a t i o n s  on humans. To p l a n  f o r  t h e  r e c r e a t i o n a l  u s e  of 
11 C .  H. Gleason, " I n d i c a t o r s  of Eros ion  on Watershed Land i n  C a l i f o r n i a , "  
T r a n s a c t i o n s ,  American Geophysical  Union, 34(3)  (1953) ,  419-426. 
" ~ a t e s ,  pp. 77-82. 
1 3 ~ .  H. S t o r e r  , The Web of L i f e  (New York: Devin-Adair Company, 1953) .  
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water  w i thou t  cons ide r i ng  t h e  i n t e rdependenc i e s  of t h e  p h y s i c a l  environment and 
man is  n o t  t o  p l an  a t  a l l .  Cur ren t  environmental  c o n d i t i o n s  d i c t a t e  t h a t  
r e c r e a t i o n  r e s o u r c e  p l anne r s  must look  beyond t h e  mere s u r f a c e  s t o r a g e  and f low 
s t a g e s  of wa t e r .  The i m p l i c a t i o n s  of e c o l o g i c a l  r e l a t i o n s h i p s  a r e  p e r t i n e n t  i n  
l i g h t  of t h e  c u r r e n t  wa t e r  r e sou rce  development p o l i c y  of t h e  U.S. Army Corps of 
Engineers  and t h e  Department of A g r i c u l t u r e ' s  S o i l  Conserva t ion  Se rv i ce  (S.C.S.). 
While t h e  S.C.S. i s  concerned w i t h  conse rva t i on  of  sma l l  wa te rsheds  t oge the r  
w i th  t h e  development of d e t e n t i o n  r e s e r v o i r s ,  t h e  Corps of Engineers  is  no t  
au tho r i zed  t o  d e a l  w i t h  watershed problems on i t s  water  development p r o j e c t s .  
The Corps of Engineers  cons ide r s  water  a s  an  i n d i v i d u a l  r e s o u r c e  and wh i l e  
t ak ing  measures t o  c o n t r o l  f l o o d s  and sed imenta t ion ,  i t  f a i l s  t o  d e a l  w i th  t h e  
watershed sou rce s  of t h e s e  problems. Such a l a c k  of a u t h o r i z a t i o n  may prov ide  
water  q u a l i t y  and q u a n t i t y  of l i m i t e d  u s e f u l n e s s  i n  c r e a t i n g  o p p o r t u n i t i e s  f o r  
water-based outdoor  r e c r e a t i o n .  
The c h a r a c t e r  of t h e  s o i l  and t h e  growth i t  suppo r t s  have a marked i n f l u -  
ence on t h e  q u a l i t y  and q u a n t i t y  of water  con t r i bu t ed  by a watershed.  These 
two i n f l u e n c e s  de te rmine  i f  p r e c i p i t a t i o n  is  t o  be  absorbed a s  groundwater 
capab le  of s u s t a i n i n g  h igh  q u a l i t y  wate rbodies  i n  t h e  watershed,  o r  t o  r a p i d l y  
run o f f  t h e  s u r f a c e  of t h e  l and  caus ing  s o i l  e ro s ion ,  s ed imen ta t i on ,  f l ood ing ,  
and t u r b i d i t y .  While s u r f a c e  runoff  c o n t r i b u t e s  t h e  g r e a t e r  p o r t i o n  of t h e  
water  i n  wate rbodies ,  t h i s  runoff  i s  r a p i d l y  l e av ing  wate rbodies  unsus ta ined  
dur ing  drought  cond i t i ons .  
Land a r e a  is d iv ided  up i n t o  d r a inage  a r e a  u n i t s  i n  which water  r e sou rce s  
can b e  de sc r i bed ,  measured,  c o n t r o l l e d ,  o r  developed. P r ev ious ly ,  cons ide r ab l e  
confus ion  ha s  r e s u l t e d  from t h e  i n t e r changeab l e  u s e  of t h e  terms "watershed" and 
" r i v e r  ba s in , ' '  bu t  such i n t e r changeab l e  u s e  i s  n e v e r t h e l e s s  c o r r e c t .  Each 
s t ream o r  r i v e r  r e c e i v e s  wate r  from an  a r e a  of l and  t h a t  s l o p e s  downward toward 
t h e  channel  o r  body of t h a t  water  r e sou rce .  Divides  o r  r i d g e s  surround each 
watershed and a c t  t o  s e p a r a t e  one d r a i n a g e  a r e a  from a n o t h e r .  The t o t a l  
c h a r a c t e r  of t h e  wa te r  r e s o u r c e  a t  any s p e c i f i c  l o c a t i o n  i s  a  p roduc t  of t h e  
i n t e r a c t i o n  of a l l  f a c t o r s  a f f e c t i n g  i t .  
Man--A New Geologic Force  
The wate r  r e s o u r c e  i s  n o t  o n l y  a  r e s u l t  of t h e  under ly ing  g e o l o g i c  s t r u c -  
t u r e  b u t ,  moreover,  a n  outcome of t h e  human a c t i v i t i e s  which modify t h e  q u a l i t y ,  
q u a n t i t y ,  o r  t h e  movement of water  .I4 I n  d i s c u s s i n g  t h e  damage which man h a s  
i n f l i c t e d  upon h i s  environmental  l i f e  sources, 0sborn15 c o n s i d e r s  him t o  be  a  new 
g e o l o g i c  f o r c e .  I n  a  review of r e l a t e d  l i t e r a t u r e ,  Newhall and smith16 show t h a t  
watershed management a c t i v i t i e s  have a  s i g n i f i c a n t  i n f l u e n c e  upon t iming of 
water  d e l i v e r y ,  upon sed imenta t ion ,  and t o t a l  wa te r  y i e l d .  
Human a c t i v i t i e s  such a s  lumbering ,I7 a g r i c u l t u r e ,  and r o a d b u i l d i n g ,  18 
a f f e c t  t h e  hydro log ic  c y c l e  n e g a t i v e l y .  I n  c o n t r a s t ,  d e g r a d a t i o n  of wa te r  
q u a l i t y  o r  d e c r e a s e s  i n  wa te r  q u a n t i t y  may occur  a s  a  r e s u l t  of environmental  
imbalance a s  d e s c r i b e d  by ~ t o r e r  .I9 P r e c i p i t a t i o n  may f a l l  on v i r g i n  f o r e s t s  , 
c l e a r - c u t  o r  s e l e c t i v e l y - c u t  lumber a r e a s ,  g r a z i n g  l a n d s ,  o r  c u l t i v a t e d  f i e l d s  
14s. 0 .  Denslow, " S p a t i a l  Aspects  of Water Resource Problems i n  t h e  Saginaw 
River Basin:  A Case Studyt1 (unpublished Ph.D. d i s s e r t a t i o n ,  Michigan S t a t e  
U n i v e r s i t y ,  E a s t  Lansing,  Michigan, 1966) ,  p. 58. 
15F. Osborn, Our Plundered P l a n e t  (New York: L i t t l e ,  Brown, and Company, 
1948) ,  pp. 37-48. 
168. N. Newhall and J .  L. Smith,  Watershed Management: E f f e c t s  on Bas in  
Development, p resen ted  a t  ASCE B i l l i n g s  Conference of I r r i g a t i o n  and Drainage 
D i v i s i o n ,  October 7 ,  1965 (Washington, D.C . :  U.S. F o r e s t  S e r v i c e ,  Department 
of A g r i c u l t u r e ,  1965) ,  pp. 47-65. 
175. Rothacher , "Inf luence  of F o r e s t  Management P r a c t i c e s  ,"  r e p r i n t e d  from 
Water and Environmental  Q u a l i t y  ( C o r v a l l i s ,  Oregon: Water Resources  Research 
I n s t i t u t e  Seminar, Oregon S t a t e  U n i v e r s i t y ,  1967) .  
18p. E. Packer and H. F. Haupt, "The I n £  luence  of Roads on Water Q u a l i t y  
C h a r a c t e r i s t i c s , "  r e p r i n t e d  from The Proceed ings ,  S o c i e t y  of American F o r e s t e r s  
(Washington, D . C . :  U.S. F o r e s t  S e r v i c e ,  1965) .  
" ~ t o r e r  , pp. 65-67. 
w i t h  v a r y i n g  r e s u l t s .  When r a i n  f a l l s  upon a woodland f o r e s t ' s  canopy, much of 
t h e  wa te r  e v a p o r a t e s  b e f o r e  reach ing  t h e  s o i l ;  t h e  remainder  i s  absorbed i n t o  
t h e  s o i l  t o  supp ly  t h e  r o o t s  and l e a v e s  of t h e  t r e e s  and t o  be  s t o r e d  a s  ground- 
w a t e r .  There  i s  v e r y  l i t t l e  s u r f a c e w a t e r  runof f  from a  f o r e s t  wa te r shed ,  and 
t h e r e  a r e  r e s t r i c t i o n s  on groundwater i n f i l t r a t i o n  because  of t h e  e x c e s s i v e  
wa te r  demands of t h e  f o r e s t  v e g e t a t i o n .  Grass land a r e a s  respond i n  a  s i m i l a r  
f a s h i o n  a l t h o u g h  canopy i n t e r c e p t i o n  and t r a n s p i r a t i o n  a r e  n o t  a s  g r e a t  a s  i n  a  
f o r e s t  wa te r shed .  When a  f o r e s t  i s  cut-over  o r  burned o r  g r a s s l a n d  i s  over- 
g razed  by h e r b i v o r e s ,  optimum c o n d i t i o n s  a r e  d i s t u r b e d .  When t h e  v e g e t a t i v e  
cover  i s  d e s t r o y e d ,  t h e  s o i l  i s  bared t o  h y d r o l o g i c  f o r c e s  caus ing  s o i l  compac- 
t i o n  which r e s u l t s  i n  minimum groundwater i n f i l t r a t i o n  and e x c e s s i v e  s u r f a c e  
r u n o f f ,  more f r e q u e n t  f l o o d i n g ,  and s u s t a i n e d  low-flow p e r i o d s  d u r i n g  t h e  d r y  
wea ther .  20 Recen t ly  f o r e s t e r s  have a g a i n  begun t o  recommend c l e a r c u t t i n g  of 
t imber  even though t h i s  p r a c t i c e  h a s  always been a s s o c i a t e d  w i t h  i n c r e a s e d  
e r o s i o n  and t u r b i d  s t reamflow.  The fo l lowing  demons t ra tes  t h e  d e l e t e r i o u s  
n a t u r e  of c l e a r c u t t i n g :  
A maximum t u r b i d i t y  of 56,000 ppm was measured a f t e r  a  commercial 
c l e a r c u t t i n g  on one of t h e  wa te r sheds  w h i l e  p r o g r e s s i v e l y  l i g h t e r  
c u t s  y i e l d e d  l e s s  and l e s s  t u r b i d i t y .  Before  t h e  logg ing  of 
t h e s e  wa te r sheds ,  s t reamf low was pure  and c l e a r  ; t u r b i d i t i e s  were 
l e s s  t h a n  5 ppm ( t h e  d r i n k i n g  wate r  s t a n d a r d  i s  l e s s  t h a n  11 ppm) 
excep t  dur ing  a  few s e v e r e  s torms .21  
Hornbeck s t a t e s  t h a t  e r o s i o n  i s  n o t  o n l y  due t o  t h e  amount of t imber  c u t  b u t  i s  
a l s o  a f f e c t e d  by t h e  c a r e  t aken  and methods used i n  logg ing .  The c u l t i v a t i o n  of 
t h e  l a n d  i n v o l v e s  t h e  removal of g r a s s  and o t h e r  v e g e t a t i o n  followed by s e a s o n a l  
p l a n t i n g s  and h a r v e s t s  l e a v i n g  t h e  s o i l  open t o  t h e  b e a t i n g  impact of p r e c i p i t a -  
t i o n .  The r e s u l t  i s  a c c e l e r a t e d  s u r f a c e  runof f  c h a r a c t e r i z e d  by movement of 
"J. Hornbeck, "Clear C u t t i n g  and t h e  Eros ion  Hazard," r e p r i n t e d  from t h e  
Northern Logger and Timber P r o c e s s e r  (October ,  1967) ,  n .p .  
t o p s o i l ,  d e p l e t i o n  of s o i l  f e r t i l i t y ,  and t h e  c logg ing  of s t r e a m s  w i t h  s i l t .  
A g r i c u l t u r a l  a c t i v i t i e s  l i k e w i s e  c o n t r i b u t e  t o  wa te r  q u a l i t y  r e d u c t i o n  through 
t h e  t r a n s p o r t  of i n o r g a n i c  p e s t i c i d e s ,  n u t r i e n t - r i c h  f e r t i l i z e r s ,  and an imal  
f e c a l  m a t e r i a l  i n  t h e  runof f  w a t e r s .  These p o l l u t a n t s  and t h e  manner i n  which 
t h e y  i n h i b i t  t h e  r e c r e a t i o n a l  u s e  of wa te r  w i l l  be d i s c u s s e d  more f u l l y  i n  
Chapter V I I .  When a s t ream i s  f i l l e d  w i t h  s i l t  and o t h e r  d e b r i s  c a r r i e d  by 
s u r f a c e w a t e r ,  i t s  s t o r a g e  c a p a c i t y  i s  d imin i shed ,  c r e a t i n g  t h e  l i k e l i h o o d  of 
f l o o d i n g  c o n d i t i o n s .  These f l o o d  c o n d i t i o n s  f u r t h e r  p e r p e t u a t e  e r o s i o n  and 
s e d i m e n t a t i o n  downstream. 
The e f f e c t s  of v a r i o u s  l a n d  u s e s  on two extremes of t h e  hydro log ic  c y c l e ,  
peak f lows  d u r i n g  s torms and low f lows  d u r i n g  d r y  p e r i o d s ,  a r e  i n v e s t i g a t e d  by 
~ o h n s o n . ~ ~  H i s  paper does  n o t  p r e s e n t  d e t a i l e d  i n f o r m a t i o n  on t h e  e f f e c t  of 
each l and  u s e  because  t h i s  i n f o r m a t i o n  i s  a s  y e t  n o t  comprehensive.  
Excess ive  u s e  by domest ic  l i v e s t o c k ,  b i g  game, and peop le  may cause  
compaction and t h e r e b y  d e c r e a s e  s o i l  p e r m e a b i l i t y ,  i n c r e a s e  e r o s i o n ,  
c r e a t e  g u l l i e s ,  and a d v e r s e l y  a l t e r  t h e  t iming of l o c a l  s to rm peaks .  
However, we l a c k  adequa te  knowledge on t h e  impact of p r o p e r l y  
managed g r a z i n  on s torm peaks by kind of v e g e t a t i o n ,  topography 
and s o i l  t y p e .  $3 
A s  a  geographer ,  Denslow f o c u s e s  on man's u s e  of a  w a t e r  r e s o u r c e  w i t h i n  t h e  
c o n f i n e s  of a  watershed r e g i o n  and examines t h e i r  i n t e r r e l a t i o n s h i p s  a s  t h e y  
e x i s t  i n  space.  He concludes  t h a t  each i d e n t i f i a b l e  subreg ion  w i t h i n  t h e  water-  
shed has  a  d i s t i n c t i v e  r e l a t i o n s h i p  t o  e x i s t i n g  w a t e r  r e s o u r c e  problems a s  a  
r e s u l t  of l and  u t i l i z a t i o n .  For example, r e c r e a t i o n  u s e s  a r e  c o n c e n t r a t e d  i n  
upst ream a r e a s  of t h e  b a s i n  which would i n d i c a t e  t h a t  downstream land  u s e s  a r e  
incompat ib le  w i t h  and a c t  t o  r e s t r i c t  wa te r  r e c r e a t i o n  u s e  and development.  
2 2 ~ .  A. Johnson, " E f f e c t s  of M u l t i p l e  Use on Peak Flows and Low Flows," 
r e p r i n t e d  from t h e  I n t e r n a t i o n a l  Symposium on F o r e s t  Hydrology, P roceed ings  of 
a  N a t i o n a l  Sc ience  Foundation Advanced Sc ience  Seminar h e l d  a t  Pennsylvania  
S t a t e  U n i v e r s i t y ,  August 29-September 1 0 ,  1965. 
. . . t h e  geograph ic  method p r o v i d e s  a n  e f f e c t i v e  means t o  approach 
t h e  t o t a l  s p a t i a l  r e l a t i o n s h i p s  of a  wa te r  r e s o u r c e  which i s  a n  
impor tan t  component o f  t h e  geography of a r e g i o n .  The c o r r e l a t i o n  
between p h y s i c a l  and c u l t u r a l  f a c t o r s  under t h e  examinat ion of a  
phenomenon such a s  wa te r  a l s o  p r o v i d e s  a  means o f  i d e n t i f y i n g  a r e a s  
where f u t u r e  c o n f l i c t s  i n  r e s o u r c e  u t i l i z a t i o n  can  b e  a n t i c i p a t e d .  24 
Many of t h e s e  f u t u r e  c o n f l i c t s  i n  w a t e r  r e s o u r c e  u t i l i z a t i o n  w i l l  r e s u l t  
from man's c o n t i n u i n g  misuse  of watershed l a n d s  and /or  h i s  subsequent  f a i l u r e  
t o  employ watershed management o r  c o n s e r v a t i o n  concep t s .  While a l l  v e g e t a t i o n  
and s o i l  r e s o u r c e s  cannot be  f u l l y  p r e s e r v e d ,  watershed management programs 
based upon m u l t i p l e - u s e  can  p r o v i d e  f o r  t h e  optimum y i e l d  of w a t e r  of d e s i r e d  
q u a l i t y  w i t h  t h e  c o n t r o l  of e r o s i o n ,  po l lu t ' ion ,  and f l o o d s .  25 
Uses of Water 
Water h a s  economic v a l u e s  which b o t h  r e q u i r e  i t  t o  be  withdrawn a s  w e l l  
a s  non-withdrawn from a  wate r  r e s o u r c e .  Among t h e  non-withdrawal u s e s  a r e  
n a v i g a t i o n ,  was te  d i s p o s a l ,  power g e n e r a t i o n ,  r e c r e a t i o n ,  f l o o d  c o n t r o l ,  and 
w i l d l i f e  c o n s e r v a t i o n .  Municipal  and i n d u s t r i a l  wa te r  supp ly  and i r r i g a t i o n  
a r e  t h e  most demanding wi thdrawal  u s e s  of w a t e r .  While t h e  p o t e n t i a l  supp ly  
of wa te r  a f t e r  e v a p o - t r a n s p i r a t i o n  remains  v i r t u a l l y  c o n s t a n t ,  needs  f o r  human 
u s e  pyramid w i t h  t h e  r a p i d l y  growing p o p u l a t i o n :  
From 1900 t o  1950, w h i l e  our  p o p u l a t i o n  doubled,  t o t a l  wa te r  u s e ,  
o t h e r  t h a n  f o r  power i n c r e a s e d  f o u r f o l d .  Average d a i l y  u s e  f o r  
a l l  purposes  i n c r e a s e d  from 600 g a l l o n s  pe r  c a p i t a  i n  1900 t o  
1 ,100  i n  1950. By 1960 p e r  c a p i t a  water  u s e  had i n c r e a s e d  t o  
1 ,500  g a l l o n s .  26 
Unfor tunate ly . ,  many of t h e  i n c r e a s i n g  u s e s  a r e  wi thdrawal  o r  consumptive,  
making them incompat ib le  w i t h  r e c r e a t i o n a l  u s e .  While wi thdrawal  u s e s  may 
2 5 ~ .  8 . , Department of H e a l t h ,  Educat ion,  and Wel fa re ,  Environmental  Hea l th  
P r a c t i c e  i n  R e c r e a t i o n a l  Areas (Washington, D . C . :  U.S. Government P r i n t i n g  
O f f i c e ,  1966) ,  p .  10.  
260sborn and H a r r i s o n ,  p .  2. 
degrade t h e  q u a l i t y  of t h e  w a t e r ,  consumptive u s e  d e c r e a s e s  t h e  q u a n t i t y  of 
w a t e r  a v a i l a b l e  f o r  r e c r e a t i o n a l  use .  
R e c r e a t i o n a l  u s e  of wa te r  h a s  been w e l l  documented by t h e  O.R.R.R.C. 27 
The  omm mission's N a t i o n a l  R e c r e a t i o n  Survey r e p o r t s  t h a t  44 p e r c e n t  of t h e  
p o p u l a t i o n  p r e f e r  water-based r e c r e a t i o n  a c t i v i t i e s  over  any o t h e r s .  28 Accord- 
i n g  t o  t h e  B.O.R., swimming i s  c u r r e n t l y  t h e  second most popula r  summer outdoor  
r e c r e a t i o n  a c t i v i t y  i n  America. 29 Outdoor R e c r e a t i o n  Trends ,  1965~'  p r e d i c t s  
f u t u r e  demand f o r  each of t h e  water-based r e c r e a t i o n  a c t i v i t i e s .  
I n  i t s  u s e ,  w a t e r  can a l s o  b e  consumed o r  l o s t  t o  t h e  atmosphere a s  vapor  
r e s t r i c t i n g  f u r t h e r  immediate u s e  by man. The main consumptive u s e  of wa te r  i s  
i r r i g a t i o n  where some 40 p e r c e n t  of t h e  w a t e r  d e l i v e r e d  i s  r e t u r n e d  t o  s u r f a c e  
s t reams  by runof f  o r  t o  t h e  groundwater supp ly  by p e r c o l a t i o n .  The remainder 
is  t a k e n  up by c r o p s  o r  l o s t  t o  t h e  atmosphere by e v a p o - t r a n s p i r a t i o n .  3  1 
The g e n e r a t i o n  of h y d r o - e l e c t r i c  power and r e s e r v o i r  r e c r e a t i o n  a r e  g e n e r a l l y  
tbought  of a s  non-consumptive uses  of w a t e r .  However, t h i s  i s  n o t  s t r i c t l y  t r u e  
a s  wa te r  i s  l o s t  through i n c r e a s e d  e v a p o r a t i o n  from t h e  impounded wate r  a r e a .  
The u s e  of water  f o r  c o o l i n g  i s  a l s o  cons idered  consumptive due t o  e v a p o r a t i o n  
l o s s e s .  A s i g n i f i c a n t  form of consumptive u s e  o c c u r s  when "water i s  d i scharged  
2 7 ~ . S . ,  Outdoor R e c r e a t i o n  Resources  Review Commission, Water f o r  Recrea- 
t ion-Values  and O p p o r t u n i t i e s  (Washington, D . C . :  U.S. Government P r i n t i n g  
O f f i c e ,  1962) .  
2 R ~ .  s ., Outdoor R e c r e a t i o n  Resources  Review Commission, Outdoor R e c r e a t i o n  
f o r  America (Washington, D . C . :  U.S. Government P r i n t i n g  O f f i c e ,  1962) ,  p. 173.  
2 9 ~ .  8 . , Bureau of Outdoor R e c r e a t i o n ,  Outdoor R e c r e a t i o n  Trends  (Washington, 
D . C . :  U.S. Government P r i n t i n g  O f f i c e ,  1965) ,  p .  14 .  
3 1 ~ .  8.  , Department of A g r i c u l t u r e ,  Water--The Yearbook of Agr icu l tu re - -  
1955 (Washington, D . C . :  U.S. Government P r i n t i n g  O f f i c e ,  1955) ,  p. 344. 
i n t o  b r a c k i s h  e s t u a r i e s  where re-use  is  g e n e r a l l y  n o t  f e a s i b l e .  "32 The l a t t e r  
"consumptive use"  d e a l s  w i t h  consumption of wa te r  q u a l i t y  r a t h e r  t h a n  consump- 
t i o n  of q u a n t i t y .  It i s  f u r t h e r  based on t h e  i d e a  t h a t  any s i g n i f i c a n t  degrada- 
t i o n  of wa te r  q u a l i t y  reduces  t h e  amount of u s a b l e  wa te r  a v a i l a b l e ,  much l i k e  
t h e  p r o c e s s  of e v a p o r a t i o n .  
The mul t ip le -purpose  u s e s  of wa te r  impose vary ing  non-withdrawal,  wi thdrawal ,  
and consumptive p r e s s u r e s  on r e c r e a t i o n a l  u s e  which may be r e s t r i c t i v e ,  i f  t h e  
wa te r  requ i rements  f o r  r e c r e a t i o n a l  u s e  a r e  unknown o r  n o t  s a n c t i o n e d .  
Water Requirements f o r ' ~ e c r e a t i o n a 1  Use 
The r e c r e a t i o n a l  u s e  of wa te r  demands c e r t a i n  l e v e l s  of w a t e r  q u a n t i t y  and 
wate r  q u a l i t y .  U n f o r t u n a t e l y ,  t h e  need f o r  t h e s e  l e v e l s  h a s  n o t  made a  sub- 
s t a n t i a l  impact on t h e  wa te r  r e s o u r c e  p lann ing  p r o c e s s .  Except f o r  e s t a b l i s h i n g  
chemica l ,  p h y s i c a l ,  and b i o l o g i c a l  wa te r  q u a l i t y  requ i rements ,  v e r y  l i t t l e  h a s  
been accomplished i n  q u a n t i f y i n g  any wate r  requ i rements  f o r  r e c r e a t i o n a l  u s e .  
Research i s  i m p e r a t i v e  i n  o r d e r  t o  e s t a b l i s h  s t a n d a r d s  which can  be  implemented 
and enforced by t h e  a p p r o p r i a t e  governmental  a g e n c i e s .  Water q u a l i t y  r e q u i r e -  
ments have r e c e i v e d  f a r  more a t t e n t i o n  t h a n  water  q u a n t i t y  requ i rements  f o r  
r e c r e a t i o n  because  of t h e  F e d e r a l  government ' s  major concern w i t h  p o l l u t i o n  
c o n t r o l .  The F e d e r a l  Water P o l l u t i o n  Cont ro l  ~ d m i n i s t r a t i o n ~ ~  (F.W.P. C.A.) h a s  
e s t a b l i s h e d  q u a n t i t a t i v e  b i o l o g i c a l ,  t u r b i d i t y ,  pH, and t empera tu re  c r i t e r i a  f o r  
d i r e c t  body c o n t a c t  and i n d i r e c t  body c o n t a c t  r e c r e a t i o n a l  u s e s .  They have 
a l s o  e s t a b l i s h e d  g e n e r a l  e s t h e t i c  c r i t e r i a  w i t h  l i m i t e d  v a l u e .  
3 2 ~ a r y l a n d  U n i v e r s i t y ,  Water Resources  Study Committee, Water Resources  
Management i n  Maryland (Col lege  Park ,  Maryland: U n i v e r s i t y  of Maryland, 1966) ,  
p .  5 .  
3 3 ~ .  8. , F e d e r a l  Water P o l l u t i o n  Cont ro l  Admin is t ra t  i o n ,  Repor t  of t h e  
N a t i o n a l  T e c h n i c a l  Advisory Committee on Water Q u a l i t y  C r i t e r i a  t o  t h e  S e c r e t a r y  
of t h e  I n t e r i o r  (Washington, D.C.: U.S. Government P r i n t i n g  O f f i c e ,  1968) ,  
pp. 7-14. 
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Except f o r  b i o l o g i c a l  c r i t e r i a  e s t a b l i s h e d  t o  r e s t r i c t  water-borne d i s e a s e s  
of epidemic p r o p o r t i o n s ,  no q u a l i t y  requ i rements  have been e s t a b l i s h e d  t o  
minimize eye ,  e a r ,  n o s e ,  and t h r o a t  i n f e c t i o n s  and g a s t r o i n t e s t i n a l  i l l n e s s  
r e s u l t i n g  from body c o n t a c t  a c t i v i t i e s .  These i n d i v i d u a l  h e a l t h  c o n d i t i o n s  
r e l a t e d  t o  r e c r e a t i o n a l  u s e  have l a r g e l y  gone unnot iced because  of t h e i r  seeming 
minor n a t u r e  and t h e  i n c o n c l u s i v e  r e s e a r c h  d e s i g n s  t h a t  were used by i n v e s t i -  
g a t o r s .  T h e r e f o r e ,  t h e r e  a r e  t h r e e  d i f f e r e n t  k i n d s  of wa te r  q u a l i t y  r e q u i r e -  
ments f o r  r e c r e a t i o n a l  u s e  t h a t  e x i s t  i n  v a r y i n g  d e g r e e s :  (1) e s t a b l i s h e d  
b i o l o g i c a l , t u r b i d i t y ,  pH, and t empera tu re  c r i t e r i a ,  ( 2 )  c r i t e r i a  t o  minimize 
i n d i v i d u a l  h e a l t h  c o n d i t i o n s  a r e  suggested i n  t h e  l i t e r a t u r e  b u t  a r e  c u r r e n t l y  
n o n - e x i s t e n t ,  and (3) e s t h e t i c  c r i t e r i a  have been e s t a b l i s h e d  by t h e  N a t i o n a l  . 
Technica l  Advisory Committee on Water Q u a l i t y ,  b u t  t h e i r  v a l u e  i s  i n  doubt  
because  t h e y  have n o t  been q u a n t i f i e d .  Without numerical  indexes  r e l a t e d  t o  
l e v e l s  of human accep tance  of s p e c i f i c  e s t h e t i c  c o n d i t i o n s ,  t h e s e  c r i t e r i a  
cannot  b e  implemented. The d i f f e r e n t  k i n d s  of c r i t e r i a  t o g e t h e r  w i t h  t h e  
problems and e x i s t i n g  gaps  i n  i n f o r m a t i o n  w i l l  be  d i s c u s s e d  i n  d e t a i l  i n  
Chapter V I I I .  
It h a s  been sugges ted  t h a t  t h e  r e a s o n  why we have r e l a t i v e l y  weak and 
a r b i t r a r y  s t a n d a r d s  e s t a b l i s h e d  f o r  r e c r e a t i o n a l  u s e  i s  t h a t  i f  i t  were o t h e r -  
w i s e ,  t h e  number of e x i s t i n g  and p o t e n t i a l  wa te r  r e c r e a t i o n  s i t e s  a v a i l a b l e  f o r  
water-based r e c r e a t i o n  u s e  would be  g r e a t l y  minimized.  T h i s  obvious misuse  
of t h e  m u l t i p l e - u s e  concept  i s  used c o n v e r s e l y  t o  i l l u s t r a t e  t h e  f a c t  t h a t  i n  
d e c r e a s i n g  t h e  q u a l i t y  of w a t e r ,  t h e  q u a n t i t y  of wa te r  u s a b l e  f o r  r e c r e a t i o n a l  
u s e  i s  a l s o  diminished.  However, i n  u s i n g  t h e  minimum q u a l i t y  c r i t i e r a  cur -  
r e n t l y  e s t a b l i s h e d ,  i t  i s  g e n e r a l l y  imposs ib le  t o  say  t h a t  wa te r  d e g r a d a t i o n  
w i l l  d imin i sh  t h e  q u a n t i t y  of water  a v a i l a b l e  f o r  r e c r e a t i o n a l  u s e .  Bes ides  
impoundment, t h e  q u a n t i t y  of wa te r  a v a i l a b l e  f o r  r e c r e a t i o n  can b e  i n c r e a s e d  by 
more adequa te  wastewater  t r e a t m e n t  p e r m i t t i n g  re -use .  Wastewater t r ea tment  
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i n v o l v e s  t h e  r e d u c t i o n  of harmful  and u n s t a b l e  e lements  i n  was tewate r ,  a l l o w i n g  
i t  t o  b e  d i s c h a r g e d  i n t o  a  r e c e i v i n g  wate r  w i t h o u t  impa i r ing  w a t e r  u s e s  such a s  
r e c r e a t i o n .  Water re-use  h a s  undergone c o n s i d e r a b l e  i n v e s t i g a t i o n  as a means of 
b a l a n c i n g  t h e  demand f o r  wa te r  w i t h  t h e  a v a i l a b l e  supp ly .  34 Wastewater t r e a t m e n t  
p r o c e s s e s  have been designed t o  p r o v i d e  i n c r e a s e d  h i g h  q u a l i t y  wa te r  f o r  down- 
s t ream u s e r s  and more s p e c i f i c a l l y ,  h i g h  q u a l i t y  wa te r  f o r  swimming use .  
S i n c e  a  wide v a r i e t y  of wa te r  r e s o u r c e s  a r e  needed t o  s u p p o r t  r e c r e a t i o n  
a c t i v i t i e s ,  t h e  q u a n t i t y  and t iming  of wa te r  a v a i l a b l e  must meet s p e c i f i c  
requ i rements  t o  suppor t  a  p a r t i c u l a r  a c t i v i t y .  While t h e  e x i s t e n c e  of wa te r  
q u a n t i t y  requ i rements  f o r  r e c r e a t i o n  a c t i v i t i e s  h a s  been acknowledged i n  t h e  
l i t e r a t ~ r e , ~ ~  t h e y  have n e i t h e r  been developed nor o f f i c i a l l y  s a n c t i o n e d  by any 
p a r t i c u l a r  p lann ing  agency. I r r i g a t i o n i s t s  u s e  t h e  term "duty of water"  t o  
d e s c r i b e  t h e  amount of wa te r  withdrawn t o  suppor t  a  c e r t a i n  amount of a g r i c u l -  
t u r a l  a c t i v i t y .  The O.R.R .R .C .  ex tends  t h e  u s u a l  c o n n o t a t i o n  of t h e  term beyond 
i r r i g a t i o n  t o  r e c r e a t i o n a l  u s e .  3  6  However, u n l i k e  i r r i g a t i o n ,  r e c r e a t i o n  i s  n o t  
a  wi thdrawal  o r  consumptive u s e  and is r e q u i r e d  t o  s h a r e  wa te r  w i t h  o t h e r  u s e s .  
The term "duty of water"  acknowledges t h e  e x i s t e n c e  of water  q u a n t i t y  r e q u i r e -  
ments based on t h e  amount, e x t e n t ,  d i s t r i b u t i o n ,  and q u a l i t y  needed f o r  produc- 
i n g  a  s e l e c t e d  r e c r e a t i o n  o p p o r t u n i t y :  
. The d u t y  of wa te r  f o r  r e c r e a t i o n a l  purposes  h a s  more t h a n  one 
a s p e c t .  For c e r t a i n  k i n d s  of u s e s  ( i . e .  s a i l b o a t i n g ) ,  t h e  
3 4 ~ o s  Angeles,  Department of County Engineer ,  F i n a l  Repor t ,  Waste Water 
Reclamation P r o j e c t  f o r  Antelope Val ley  Area (Los Angeles ,  C a l i f o r n i a :  County 
of Los Angeles,  1968) ,  pp.  85-89. 
. - 
U.S., F e d e r a l  P o l l u t i o n  Cont ro l  A d m i n i s t r a t i o n ,  San tee  R e c r e a t i o n  P r o j e c t ,  
F i n a l  Repor t ,  WP-20-7 ( C i n c i n n a t i ,  Ohio: F e d e r a l  Water P o l l u t i o n  Cont ro l  
A d m i n i s t r a t i o n ,  1967) .  
3 5 ~ . ~ .  , Outdoor R e c r e a t i o n  Resources  Review Commission, Water f o r  Recrea- 
tion--Values and O p p o r t u n i t i e s ,  pp. 11-12. 
p r i n c i p a l  r equ i rement  i s  one of d i s t r i b u t i o n  i n  s p a c e  of t h e  
wa te r  r e s o u r c e ;  f o r  a n o t h e r  t y p e  of u s e  i t  may b e  d i s t r i b u t i o n  
i n  t ime  which i s  most impor tan t  ( e . g .  w h i t e  wa te r  canoe ing) .  
I n  s t i l l  a  t h i r d  t y p e  of u s e ,  ( e .g .  swimming) t h e  p r i n c i p a l  
requirement  may b e  one of wa te r  q u a l i t y . 3 7  
Prev ious  i n v e s t i g a t i o n s  f o c u s  on methods f o r  de te rmin ing  t h e  r e c r e a t i o n a l  
3  8  p o t e n t i a l  of a  p a r t i c u l a r  s i t e  on watershed a r e a .  I n  de te rmin ing  p o t e n t i a l ,  
one must b e  aware of wa te r  q u a n t i t y  and q u a l i t y  requ i rements  n e c e s s a r y  f o r  
s u p p o r t i n g  c e r t a i n  a c t i v i t i e s .  Without such c r i t e r i a ,  p o t e n t i a l  i s  vague and 
d ivorced  from r e c r e a t i o n  behav ior  p a t t e r n s .  P a r t i c u l a r  s i t e s ,  by n a t u r e  of t h e  
q u a n t i t y  o r  q u a l i t y  of water  a v a i l a b l e ,  a r e  b e t t e r  s u i t e d  t o  one r e c r e a t i o n a l  
u s e  over  a n o t h e r .  The p r o p r i e t y  of a r e c r e a t i o n a l  u s e  i s  one a s p e c t  which many 
u s e r s  may c o n s i d e r  i n  a s s e s s i n g  t h e  q u a l i t y  of t h e i r  r e c r e a t i o n  exper ience .  . 
S p e c i f i c  q u a n t i t y  requ i rements  f o r  wa te r -o r ien ted  r e c r e a t i o n  a c t i v i t i e s  r e q u i r e  
f u r t h e r  i n v e s t i g a t i o n  and i d e n t i f i c a t i o n  t o  i n s u r e  ind igenous  wate r  r e c r e a t i o n  
p lann ing .  To d a t e  t h e y  have r e c e i v e d  l i t t l e  a t t e n t i o n  a s i d e  from t h e  c a s u a l  
d i s c u s s i o n  i n  t h e  O . R . R . R . C . ' s  Water f o r  Recreation--Values and O p p o r t u n i t i e s .  
Water-Use Law 
I n t r o d u c t i o n  
Many of t h e  c o m p l e x i t i e s  a s s o c i a t e d  w i t h  r e c r e a t i o n a l  u s e  of water  a r i s e  
from t h e  f a c t  t h a t  t h i s  u s e  i s  o f t e n  shared  w i t h  o t h e r  u s e s .  I f  t h e  r e c r e a -  
t i o n a l  a s p e c t s  of water  u s e  were c ~ n f i n e d ' s i m p l ~  t o  t h e  accommodation of 
a c t i v i t i e s  such a s  swimming, b o a t i n g ,  and f i s h i n g ,  problems t o  b e  so lved  by 
p lann ing  would be  e a s i l y  r e c o n c i l e d .  U n f o r t u n a t e l y ,  t h e  problems of water  
3 7 ~ b i d . ,  p .  11. 
3 8 ~ . ~ .  , S o i l  Conserva t ion  S e r v i c e ,  "Guide t o  Making A p p r a i s a l s  of P o t e n t i a l s  
f o r  Outdoor R e c r e a t i o n  Developments" (Washington, D . C . :  U.S. Department of 
A g r i c u l t u r e ,  1966) .  
J .  A. Dear inger ,  E s t h e t i c  and R e c r e a t i o n a l  P o t e n t i a l  of Small N a t u r a l i s t i c  
Streams Near Urban Areas (Lexington,  Kentucky: Water Resources  I n s t i t u t e ,  
U n i v e r s i t y  of Kentucky, 1968) .  
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r e s o u r c e  a v a i l a b i l i t y  a r e  compounded by t h e  r i p a r i a n  r i g h t s  of t h e  a d j a c e n t  
l and  owner and o t h e r  l e g a l  r equ i rements  p r e r e q u i s i t e  t o  p u b l i c  u s e .  Many wate r  
r e s o u r c e s  a r e  n o t  a v a i l a b l e  f o r  r e c r e a t i o n a l  u s e  because  s h o r e l i n e s  a r e  p r i v a t e l y  
owned and p u b l i c  a c c e s s  is  l a c k i n g .  L e g a l i t y  of a c c e s s  and u s e  is  t h e r e f o r e  of 
major concern  when reviewing t h e  number of wa te rbod ies  u s a b l e  f o r  r e c r e a t i o n .  
A s  a n  i n c r e a s e d  amount of s h o r e l i n e  becomes p r i v a t e  p r o p e r t y ,  t h e  need a r i s e s  
t o  g i v e  t h e  p u b l i c  power over  t h e  u s e  of r i p a r i a n  p r o p e r t y  t o  t h e  e x t e n t  of 
a l lowing  a c c e s s  t o  t h e  w a t e r .  T h i s  would p r o v i d e  t h e  p u b l i c  w i t h  a n  o p p o r t u n i t y  
t o  u s e  t h e  water  a s  t h e  law p e r m i t s  them t o  do.  T h i s  a c c e s s  must be accomplished 
by f e e  s imple  purchase ,  condemnation, o r  a c c e s s  easements s i n c e  each r i p a r i a n  
has  e x c l u s i v e  c o n t r o l  over  h i s  own s h o r e l a n d s  f o r  a c c e s s  purposes ,  even t o  
p u b l i c  w a t e r .  
There  i s  a n  i n c o m p a t i b i l i t y  between r e c r e a t i o n  and o t h e r  mul t ip le -purpose  
uses ,39  which i s  s u s t a i n e d  by c u r r e n t  wa te r  q u a l i t y  c r i t e r i a .  D i l u t i o n  and 
d i s p o s a l  of was tes  s e v e r e l y  r e s t r i c t  t h e  chemical ,  p h y s i c a l ,  b i o l o g i c a l ,  and 
e s t h e t i c  a c c e p t a b i l i t y  of w a t e r s  f o r  r e c r e a t i o n ;  y e t  t h e s e  a r e  l e g i t i m a t e  u s e s  
of wa te r  when k e p t  w i t h i n  r e a s o n a b l e  l i m i t s .  The test of " reasonab le  use" i s  
employed t o  c o n t r o l  t h e s e  u s e s .  
F u r t h e r ,  laws p e r t a i n i n g  t o  wa te r  a r e  p r i n c i p a l l y  concerned w i t h  t h r e e  
f a c t o r s :  (1)  power t o  c o n t r o l  t h e  u s e  of w a t e r ,  ( 2 )  t h e  l o c u s  of t h i s  Dower 
w i t h i n  t h e  h i e r a r c h y  of government, and ( 3 )  t h e  u s e s  t o  be  a l lowed.  Water-use 
law r e c o g n i z e s  t h e  i n t e r e s t s  and r i g h t s  of n o n - r i p a r i a n s  a s  w e l l  a s  r i p a r i a n s .  
I n  r e s p o n s e  t o  t r a d i t i o n a l  r e s t r i c t i o n s  on p u b l i c  water-use r i g h t s ,  Waite f e e l s  
t h a t  e q u i t y  i n  t h e  law i s  ach ieved :  
3 9 ~ .  0. S a r g e n t ,  "Mul t ip le  U s e  and Water Law," Proceedings  of t h e  Water 
R i g h t s  Law Conference (Boston,  Massachuse t t s :  New England Counci l  of Water 
Center  D i r e c t o r s ,  1 9 6 6 ) ,  pp. 87-96. 
By f o r c i n g  i n d i v i d u a l  c l a i m a n t s  of wa te r  t o  p r e s s  t h e i r  c l a i m s  
on t h e  m e r i t s  of t h e  p a r t i c u l a r  u s e s  d e s i r e d  t o  b e  made, r a t h e r  
t h a n  by r e l i a n c e  on t r a d i t i o n ,  custom, o r  p receden t  . . . . 4  0 
To r e s t r i c t  r e c r e a t i o n a l  u s e  of wa te r  t o  s h o r e l i n e  ownership would b e  an 
i n e q u i t y  i n  t h e  law. 
P u b l i c  Water R i g h t s  
Uses of water  al lowed n o n - r i p a r i a n s  and p e r s o n s  g e n e r a l l y  a r e  u s u a l l y  
41 
r e f e r r e d  t o  a s  p u b l i c  r i g h t s  t o  u s e  w a t e r .  When w a t e r s  a r e  n a v i g a b l e  and 
hence p u b l i c  o r  have been d e c l a r e d  p u b l i c  by s t a t u t o r y  law, n o n - r i p a r i a n s  may 
u s e  t h e  e n t i r e  s u r f a c e  of t h e s e  w a t e r s  f o r  r e c r e a t i o n .  I n  a  f o u r - s t a t e  
(Minnesota,  Wisconsin,  I n d i a n a ,  and Ohio) comparat ive  a n a l y s i s ,  ~ a i t e ~ ~  f o c u s e s  
on u s e s  g e n e r a l l y  inc luded  w i t h i n  p u b l i c  r i g h t s ,  namely, n a v i g a t i o n  and f i s h i n g ,  
e i t h e r  commercial o r  r e c r e a t i o n a l ,  and o t h e r  r e c r e a t i o n a l  a c t i v i t i e s  such a s  
swimming, w a t e r s k i i n g ,  i c e  f i s h i n g ,  and i c e  b o a t i n g .  I n  some s t a t e s  t h i s  group 
i n c l u d e s  h u n t i n g ,  t r a p p i n g ,  and e s t h e t i c  enjoyment. 
While t h e r e  i s  c o n s i d e r a b l e  v a r i a t i o n  among s t a t e s  i n  p r o t e c t i n g  non- 
r i p a r i a n  u s e s  of w a t e r c o u r s e s ,  t h e  t r a d i t i o n a l  method employed by t h e  c o u r t s  i s  
t o  d e c l a r e  t h e s e  u s e s  t o  be  non- r ipa r ian  p r o p e r t y  r i g h t s .  S i m i l a r l y ,  l e g i s l a -  
t u r e s  may u s e  t h e i r  p o l i c e  Dower t o  d e c l a r e  wa te rcourses  w i t h i n  s t a t e  c o n t r o l  
and open t o  n o n - r i p a r i a n  u s e s .  
Waite p o i n t s  o u t  t h a t  t h e  law h a s  been slow i n  imposing l i m i t a t i o n s  on 
i n d i v i d u a l  wa te r  u s e s  a v a i l a b l e  t o  non- r ipa r ians  : 
4  0 G .  G .  Waite,  A Four S t a t e  Comparative A n a l y s i s  of P u b l i c  R i g h t s  i n  Water 
(Madison, Wisconsin: Department of Law, U n i v e r s i t y  Ex tens ion ,  U n i v e r s i t y  of 
Wisconsin,  1967) ,  p .  3 .  
410. E. Delogu, "Comments on P u b l i c  Water Use R i g h t s , "  Proceeding of t h e  
Water R i g h t s  Law Conference (Boston,  Massachuse t t s :  New England Council  of 
Water Center  D i r e c t o r s ,  1966) ,  pp. 34-43. 
4 2 ~ a i t e ,  A Four S t a t e  Comparative A n a l y s i s  of P u b l i c  R i g h t s  i n  Water,  
pp. 1-21. 
T h i s  i s  t r u e  l a r g e l y  because ,  u n t i l  r e c e n t l y ,  t h e  i n h e r e n t  
c o n f l i c t s  e x i s t i n g  between t h e s e  u s e s  had n o t  come t o  l i g h t .  
But w i t h  r i s i n g  i n t e n s i t y  of u s e ,  t h e  need f o r  l i m i t a t i o n  
becomes a p p a r e n t ,  s i n c e  r e a l  c o n f l i c t s  do e x i s t  among them. 43 
These  c o n f l i c t s  occur  between r e c r e a t i o n  and o t h e r  w a t e r  u s e s ,  a s  w e l l  a s  
among t h e  v a r i o u s  r e c r e a t i o n  a c t i v i t i e s .  With i n c r e a s i n g  p r e s s u r e  of 
r e c r e a t i o n i s t s  on w a t e r b o d i e s ,  i t  i s  a p p a r e n t  t h a t  f o r  s a f e t y  r e a s o n s ,  some 
r e s t r a i n t s  must b e  p laced  on t h e  common r i g h t  of wa te r  use .  Two g e n e r a l  
approaches  t o  t h i s  problem a r e  p r a c t i c a l :  (1) governmental  r e s t r a i n t s  through 
a c t i v i t y  zoning,  speed zones ,  and s i m i l a r  r e g u l a t i o n s  and (2 )  common law 
r e s t r a i n t s  imposed through t h e  law of t r e s p a s s ,  r i p a r i a n  r i g h t s ,  and nu i sance .  
It i s  u n f o r t u n a t e  t h a t  h i s t o r i c a l l y  n e i t h e r  county o r  s t a t e  government have 
accep ted  r e s p o n s i b i l i t y  f o r  r e g u l a t i n g  p u b l i c  u s e .  Common law,  t h e r e f o r e ,  
p rov ides  t h e  p r i n c i p a l  a l t e r n a t i v e .  Research i s  l a c k i n g  on how b e s t  t o  
l e g a l l y  c o n t r o l  e x c e s s i v e  o r  a b u s i v e  p u b l i c  u s e  of wa te rbod ies .  
Non-local demands t o  make c e r t a i n  u s e s  of wa te r  may a l s o  i n t e r f e r e  w i t h  
t h e  r i g h t s  of peop le  l i v i n g  a t  t h e  s i t e  of proposed use :  
For example, r e s i d e n t s  of P o r t l a n d  may d e s i r e  t o  canoe t h e  
Al lagash  River  i n  i t s  w i l d e r n e s s  s t a t e ,  w h i l e  owners of 
Al lagash  s h o r e l a n d s  may d e s i r e  t o  engage i n  l o g g i n g  o p e r a t i o n s ,  
which would impair  t h e  w i l d e r n e s s  environment of t h e  r i v e r ,  and 
persons  r e s i d i n g  i n  n o r t h e a s t e r n  Maine may d e s i r e  t o  have t h e  
r i v e r  dammed f o r  power g e n e r a t i o n ,  which damming might e l i m i n a t e  
b o t h  competing u s e s  by i n u n d a t i n g  t h e  r i v e r  and i t s  shores .44 
Accommodation of t h e s e  c o n f l i c t i n g  demands from d i f f e r e n t  r e g i o n s  of a  s t a t e  
would seem t o  b e  most e f f e c t i v e l y  handled a t  t h e  s t a t e  government l e v e l  by 
p lann ing  and implementat ion of a  p l a n  through a p p r o p r i a t e  u s e  of p o l i c e  power. 
The concept  of m u l t i p l e - u s e  r e q u i r e s  a  r i v e r  b a s i n  approach t o  water  r e s o u r c e  
law. "Nothing r a t i o n a l  and no th ing  p r o d u c t i v e  can  come from s t u d y i n g  s e c t o r s  
4 4 ~ .  G .  Waite,  "Publ ic  R i g h t s  i n  Maine Waters," r e p r i n t e d  from Maine Law 
Review (1965) ,  201. 
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of s t r e a m s  and d i s r e g a r d i n g  o t h e r  s e c t o r s .  ,145 
G e n e r a l l y ,  p u b l i c  r i g h t s  may b e  e x e r c i s e d  on n a v i g a b l e  w a t e r s ,  even though 
t h i s f c a n n o t  b e  assumed. S e v e r a l  s t a t e s  f a i l  t o  a g r e e  on what w a t e r s  can b e  
cons idered  n a v i g a b l e .  The t e s t  of n a v i g a b i l i t y  t a k e s  two a l t e r n a t i v e  forms 
based on i n t e r p r e t a t i o n :  (1 )  n a v i g a b i l i t y  means a c t u a l  u s e  o r  s u s c e p t i b i l i t y  
t o  u s e  f o r  n a v i g a t i o n  f o r  commercial purposes  and (2)  n a v i g a b i l i t y  means t h e  
a b i l i t y  t o  f l o a t  any b o a t ,  s k i f f ,  o r  canoe of t h e  s h a l l o w e s t  d r a f t  used f o r  
r e c r e a t i o n a l  purposes .  The former i n t e r p r e t a t i o n  g r e a t l y  r e s t r i c t s  non- r ipa r ian  
r e c r e a t i o n a l  u s e  of many s t reams  o r  l a k e s ,  even though wate rbod ies  a r e  e n t i r e l y  
s u i t a b l e  f o r  r e c r e a t i o n a l  a c t i v i t i e s ;  w h i l e  t h e  l a t t e r  t e s t  p e r m i t s  p u b l i c  u s e  
even where t h e  p u b l i c  cannot  o r  may n o t  wish t o  e x e r c i s e  t h e i r  r i g h t s ,  f o r  . 
example, a  l a k e  complete ly  surrounded by p r i v a t e  l a n d  o r  a  h e a v i l y  p o l l u t e d  
s t ream.  
The broad d e f i n i t i o n  of n a v i g a b i l i t y  and c o n s e q u e n t i a l  p u b l i c  r i g h t s  l a y  
t h e  b a s i s  f o r  a  s t a t e ' s  i n t e r e s t  i n  p o l l u t i o n  abatement o r  i n  p rov id ing  a c c e s s  4  6  
t o  r e c r e a t i o n a l  w a t e r s .  When a  s t ream i s  n a v i g a b l e ,  r e g a r d l e s s  of t h e  i n t e r p r e -  
t a t i o n  of "navigable"  t h a t  i s  u s e d ,  t h e  s t ream bed i s  u s u a l l y  h e l d  i n  t r u s t  f o r  
t h e  p u b l i c .  The f a c t  t h a t  more b o d i e s  of wa te r  a r e  s u b j e c t  t o  p u b l i c  water-use 
r i g h t s  today t h a n  i n  t h e  p a s t  i s  n o t  due t o  any change i n  t h e  c r i t e r i a  of what 
i s  p u b l i c  and what i s  p r i v a t e ,  b u t  i s  i n s t e a d  due t o  a  s imple  expansion of what 
i s  n a v i g a b l e ,  t o  a  p o i n t  where an i n c r e a s i n g  number of wa te rbod ies  f i t  t h e  
d e f i n i t i o n a l  framework and a r e  s u b j e c t  t o  p u b l i c  water-use r i g h t s .  S t a t e s  
4 5 ~ a r g e n t ,  "Mul t ip le  Use and Water ~ a w , "  i n  Proceedings  of t h e  Water 
R i g h t s  Law Conference,  p.  93. 
4 6 ~ e w  Hampshire, S t a t e  Planning P r o j e c t ,  Land Water R e c r e a t i o n ,  The Water 
Resources  of New Hampshire (Concord, New Hampshire: S t a t e  of New Hampshire, 
1 9 6 3 ) ,  pp. 125-130. 
New Hampshire, S t a t e  Planning P r o j e c t ,  Land Water R e c r e a t i o n ,  New Hamp- 
s h i r e  P u b l i c  Water Bodies and P u b l i c  Access P o i n t s ,  P a r t  I1 (Concord, New 
Hampshire: S t a t e  of New Hampshire, 1965) .  
employing t h e  commercial nav iga t i on  i n t e r p r e t a t i o n  t o  de te rmine  common law 
p u b l i c  r i g h t s  u s u a l l y  f avo r  r i p a r i a n s  because of economic, p o l i t i c a l ,  and 
h i s t o r i c a l  f a c t o r s .  These s t a t e s  f a i l  t o  l a y  a founda t i on  f o r  p rov id ing  
r e c r e a t i o n  a c c e s s  o r  p o l l u t i o n  abatement because of r e s t r i c t i o n s  on pub l i c  u se  
of wa t e r .  I n  I l l i n o i s ,  f o r  example, a  s t ream i s  cons idered  nav igab l e  i f  " i n  
i t s  n a t u r a l  s t a t e  o r  w i th  r e a sonab l e  improvements, i t  is  o r  can  b e  used as a  
highway f o r  commerce over which t r a d e  o r  t r a v e l  may be conducted i n  t h e  cus to -  
mary modes on wa t e r .  "47 The r i p a r i a n  ho ld s  t i t l e  t o  t h e  bed of a  nav igab l e  
s t ream;  and wh i l e  h e  may u s e  t h e  water  f o r  r e c r e a t i o n ,  h e  may exclude o t h e r s  
from doing so .  I l l i n o i s  h o l d s  t o  t h e  s t r i c t  i n t e r p r e t a t i o n  of n a v i g a b i l i t y  
and,  t h e r e f o r e ,  s e v e r e l y  r e s t r i c t s  t h e  number of p u b l i c  w a t e r s  and consequen t i a l  
p u b l i c  water  r i g h t s .  
A ba l ance  between p u b l i c  and p r i v a t e  r i g h t s  h a s  been reached i n  Maine. 
Pub l i c  r i g h t s  e x i s t  where t h e  t i d e  ebbs and f lows ,  i n  l a k e s  having a  s u r f a c e  of 
a t  l e a s t  t e n  a c r e s ,  and i n  waterways which a r e  " s u f f i c i e n t l y  l a r g e  t o  bear  
b o a t s  o r  barges  o r  t o  be of pub l i c  u s e  i n  t h e  t r a n s p o r t a t i o n  of p rope r ty .  1148 
Recognizing t h a t  r e c r e a t i o n  i s  becoming more v a l u a b l e  t o  t h e  p u b l i c  a s  an  
i n d u s t r y ,  t h e  Maine c o u r t  ha s  i n d i c a t e d  t h a t  p l e a s u r e  boa t i ng  i s  e q u a l l y  
e n t i t l e d  t o  t h e  p r o t e c t i o n  of t h e  law a s  i s  n a v i g a t i o n  f o r  any o t h e r  purpose.  4  9 
I n  r . e f e r r i ng  t o  t h e  l a c k  of d e c i s i o n s  p e r t a i n i n g  t o  o t h e r  r e c r e a t i o n  a c t i v i t i e s  
b e s i d e s  p l e a s u r e  boa t i ng ,  Waite no t e s :  
However, t h e  g r e a t  p o p u l a r i t y  of t h e s e  a c t i v i t i e s  and t h e  revenue 
they  produce bo th  f o r  i n d i v i d u a l  r e s i d e n t s  of Maine and f o r  t h e  
S t a t e  i t s e l f ,  sugges t  t h e  Maine c o u r t  would i n c l u d e  t h e  
4 I N .  G .  P. Krausz and L. G .  Lemon, Laws and Regula t ions  Concerning Recrea- 
t i o n  i n  Rura l  Areas of I l l i n o i s ,  C i r c u l a r  889 (Urbana, I l l i n o i s :  Cooperat ive  
Extension Se rv i ce ,  U n i v e r s i t y  of I l l i n o i s ,  1964) ,  p .  9. 
4 8 ~ a i t e ,  "Publ ic  R igh t s  i n  Maine Waters,  " r e p r i n t e d  from Maine Law Review, 
p. 162. 
4 9 ~ b i d . ,  p .  166.  
a c t i v i t i e s  w i t h i n  t h e  p u b l i c  r i g h t s  should  t h e  q u e s t i o n  be  
p resen ted  f o r  d e c i s i o n  i n  t h e  f u t u r e . 5 0  
Lakes i n  t h e  New England s t a t e s  w i t h  a  s u r f a c e  a r e a  of t e n  a c r e s  o r  more a r e  
c a l l e d  Grea t  ponds, 51 from t h e  terminology of t h e  C o l o n i a l  Ordinance of 1641-7 
enac ted  by t h e  Massachuse t t s  Bay Colony and now a  p a r t  of common law. Recrea- 
t i o n a l  u s e s  such a s  f i s h i n g ,  swimming, and b o a t i n g  a r e  recognized a s  p u b l i c  
r i g h t s  on Grea t  Ponds. These p u b l i c  r i g h t s  e x i s t  r e g a r d l e s s  of t h e i r  navig-  
a b i l i t y ,  t h e  c r i t i c a l  p o i n t  be ing  s imply t h a t  t h e  pond have a t  l e a s t  t e n  a c r e s  
of water  s u r f a c e .  I n  e s t a b l i s h i n g  t h e s e  ponds a s  p u b l i c  p r o p e r t y ,  t h e  s t a t e  
government i s  t h e n  r e s p o n s i b l e  f o r  p rov id ing  b a s i c  f a c i l i t i e s  t o  a l l o w  p u b l i c  
a c c e s s  t o  t h e s e  w a t e r s .  52 Waite a l s o  enumerates  t h e  p o s s i b l e  p u b l i c  r e c r e a t i o n  
r i g h t s  f o r  t h e  ocean a r e a  a d j o i n i n g  t h e  Maine c o a s t . 5 3  There  a p p e a r s  t o  b e  no 
r e s t r i c t i o n s  on r e c r e a t i o n a l  u s e  of t h e s e  t i d a l  a r e a s  excep t  t h a t  t h e  p u b l i c  
does  n o t  have t h e  r i g h t  t o  c r o s s  t h e  upland t o  r e a c h  t h e  wa te r  s u r f a c e .  
I n  a l l  of t h e  wes te rn  s t a t e s  surveyed by Johnson and  ust tin,^^ excep t  
Colorado, t h e  c o u r t s  have h e l d  t h a t  t h e  p u b l i c  h a s  a  r i g h t  t o  u s e  t h o s e  w a t e r s  
where t h e  bed i s  state-owned f o r  f i s h i n g ,  commercial t r a v e l ,  r e c r e a t i o n ,  and 
o t h e r w i s e .  The concern ,  t h e r e f o r e ,  l i e s  w i t h  t h e  p u b l i c  r i g h t  of u s e  where t h e  
beds  a r e  p r i v a t e l y  owned. On wate rbod ies  t h a t  a r e  non-navigable and p o s s i b l y  
p r i v a t e l y  owned, t h e  p u b l i c  h a s  no r i g h t  t o  u s e  under  p u r e  i n t e r p r e t a t i o n  of 
t h e  p r i o r  a p p r o p r i a t i o n  d o c t r i n e .  
5  2  New Hampshire, S t a t e  Planning P r o j e c t ,  New Hampshire P u b l i c  Water Bodies 
and P u b l i c  Access P o i n t s ,  P a r t  11. 
5 3 ~ a i t e ,  "Pub l ic  R i g h t s  i n  Maine Waters ,"  r e p r i n t e d  from Maine Law Review, 
pp. 170-172. 
5 4 ~ .  W .  Johnson and R.  A.  A u s t i n ,  " R e c r e a t i o n a l  R i g h t s  and T i t l e s  t o  Beds 
on Western Lakes and Streams,"  N a t u r a l  Resources  J o u r n a l ,  7  ( January ,  1 9 6 7 ) ,  
1-52. 
Nine s t a t e s  West of t h e  M i s s i s s i p p i  now r e c o g n i z e  a  r i g h t  of t h e  
p u b l i c ,  o r  a t  l e a s t  o t h e r  t h a n  t h e  owner of t h e  bed,  t o  u s e  t h e  
s u r f a c e  o f  l a k e s  and s t reams  where t h e  beds a r e  p r i v a t e l y  
owned. S i x  o t h e r  s t a t e s  west  of t h e  M i s s i s s i p p i  have spoken 
a g a i n s t  a  p u b l i c  r i g h t  of u s e  of w a t e r s  where t h e  beds a r e  
p r i v a t e l y  owned . . . . F u r t h e r ,  one of t h e  s i x  a p p l i e d  a n  
e r roneous  " p l e a s u r e  boa t"  t e s t  f o r  de te rmin ing  t i t l e  which 
r e n d e r s  v i r t u a l l y  a l l  i t s  r i v e r  and l a k e  beds  state-owned.55 
I n  s t a t e s  where r e c r e a t i o n a l  u s e s  a r e  regarded  a s  a n  impor tan t  economic 
b e n e f i t ,  p u b l i c  water-use  r i g h t s  a r e  w e l l  e s t a b l i s h e d .  A l t e r n a t e l y ,  t h o s e  
s t a t e s  w i t h  o r i e n t a t i o n s  o t h e r  t h a n  r e c r e a t i o n  such a s  a g r i c u l t u r e  and i n d u s t r y  
f o c u s  on p r i v a t e  water-use  r i g h t s  and u s u a l l y  t i e  t h e  t e s t  of p u b l i c  w a t e r s  t o  
t h e  most r e s t r i c t i v e  i n t e r p r e t a t i o n .  I f  water-use  law i s  a  r e f l e c t i o n  of 
s o c i a l ,  economic, p o l i t i c a l ,  and h i s t o r i c a l  f a c t o r s ,  growing awareness of an  
abundant l e i s u r e  should b e  t h e  b a s i s  f o r  changes i n  water-use  law--changes 
which f i r m l y  e s t a b l i s h  t h e  r i g h t s  of t h e  p u b l i c  t o  u s e  wa te rbod ies  f o r  r e c r e a -  
t i o n  a long  w i t h  t h e  r i p a r i a n .  I n  s t a t e s  where p u b l i c  r i g h t s  a r e  a l r e a d y  
v i g o r o u s l y  championed, g r e a t e r  e f f o r t  must b e  made t o  accommodating p u b l i c  
r i g h t s  t o  one a n o t h e r ,  t o  p r i v a t e  r i g h t s ,  and t o  t h e  r i g h t s  o f  r i p a r i a n  
r e c r e a t i o n  i n t e r e s t s .  
P r i v a t e  Water R i g h t s  
There  a r e  two d i s t i n c t l y  d i f f e r e n t  r e g i o n a l - o r i e n t e d  wate r  r i g h t s  d o c t r i n e s  
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commonly h e l d  today:  t h e  r i p a r i a n  r i g h t s  d o c t r i n e  p r e v a i l s  g e n e r a l l y  i n  t h e  
5 6 ~ .  S . , P r e s i d e n t ' s  Water Resources P o l i c y  Commission, Report  of t h e  Com- 
m i s s i o n  (Washington, D . C . :  1950, 1 1 1 ) ,  p .  35. 
H.  E. Alexander ,  "Water P o l i c y  and W i l d l i f e , "  r e p r i n t e d  from Proceedings  
of t h e  F o u r t e e n t h  Annual Conference,  S o u t h e a s t e r n  A s s o c i a t i o n  of Game and F i s h  
Commissioners, October 23-27, 1960,  pp.  17-23. 
H .  H. E l l i s ,  "Water Law i n  t h e  E a s t e r n  Uni ted S t a t e s , "  J o u r n a l  of S o i l  
and Water Conserva t ion ,  1 8 ( 1 )  (1963) ,  19-27. 
4 1  
e a s t e r n  Uni ted S t a t e s  w h i l e  t h e  p r i o r  a p p r o p r i a t i o n  d o c t r i n e S 7  i s  fol lowed i n  
t h e  West. The v a s t n e s s  and g e o g r a p h i c a l  v a r i a n c e  invo lved  i n  water-use  law 
p l a c e s  a  comprehensive i n v e s t i g a t i o n  beyond t h e  scope of t h i s  s t u d y .  S p e c i f i c  
l e g a l  i m p l i c a t i o n s  of c o u r t  d e c i s i o n s  r e l a t i n g  t o  t h e s e  two d o c t r i n e s  a r e  l i k e -  
wise  beyond t h e  scope of t h i s  s t u d y  and t h e  r e a d e r  r e q u i r i n g  t h i s  i n f o r m a t i o n  
i s  d i r e c t e d  t o  t h e  b i b l i o g r a p h i c  n o t a t i o n s  c i t e d .  
Waite makes a  d i s t i n c t i o n  between p u b l i c  and p r i v a t e  r i g h t s  p o i n t i n g  o u t  
f a l l a c i e s  and d e t r i m e n t a l  e f f e c t s  involved i n  u s i n g  such l a b e l s .  Normally, 
wa te r  u s e s  pe rmi t t ed  r i p a r i a n s  a r e  p r i v a t e  r i g h t s  w h i l e  t h o s e  p e r m i t t e d  b o t h  
r i p a r i a n s  and non- r ipa r ians  a r e  p u b l i c  r i g h t s .  Using c o u r t  d e c i s i o n s  t o  j u s t i f y  
h i s  p o i n t ,  Waite concludes  t h a t  no f l a t  s t a t e m e n t  c a n  b e  made abou t  t h e  supremacy 
of p u b l i c  r i g h t s  over  p r i v a t e  r i g h t s  o r  v i c e  v e r s a :  
The supremacy q u e s t i o n  i s  c o n t r o l l e d  by t h e  c i rcumstances  of each 
c a s e .  J u s t  a s  t h e  p r i v a t e  r i g h t s  a r e  modif ied t o  accommodate t h e  
p u b l i c  o n e s ,  s o  t h e  p u b l i c  r i g h t s  a r e  a l t e r e d  t o  a l l o w  r e c o g n i t i o n  
of p r i v a t e  ones .  58 
T h i s  s e c t i o n  w i l l  focus  on p r i v a t e  wa te r  r i g h t s - - t h o s e  p r o p e r t y  r i g h t s  of t h e  
r i p a r i a n  and t h e  a p p r o p r i a t o r .  
I n  3 1  e a s t e r n  s t a t e s ,  t h e  r i p a r i a n  r i g h t s  d o c t r i n e  a p p l i e s  t o  a n  e x c l u s i v e  
r i g h t  t o  u s e  w a t e r  from non-navigable s u r f a c e  s t r e a m s  and w a t e r s .  T h i s  d o c t r i n e  
h a s  a l s o  been a p p l i e d  t o g e t h e r  w i t h  t h e  p r i o r  a p p r o p r i a t i o n  d o c t r i n e  i n  n i n e  of 
seve;teen wes te rn  s t a t e s .  Using h i s t o r i c a l  examples,  ~ a l b r e a t h ~ '  t r a c e s  t h e  
5 7 ~ l e x a n d e r ,  "Water P o l i c y  and ~ i l d l i f  e , "  r e p r i n t e d  from Proceed ings  of 
t h e  F o u r t e e n t h  Annual Conference,  S o u t h e a s t e r n  A s s o c i a t i o n  of Game and F i s h  
Commissioners, pp.  17-23. 
P.  M. G a l b r e a t h ,  Maryland Water Law (Col lege  Park ,  Maryland: Water Re- 
s o u r c e s  Study Committee, U n i v e r s i t y  of Maryland, 1 9 6 5 ) ,  pp.  42-46. 
W .  E l l i s ,  " R e c r e a t i o n a l  Uses of Water Under P r i o r  A p p r o p r i a t i o n  Law: 
Colorado Water Conserva t ion  Dis t r i c t -Rocky  Mountain Power Company," N a t u r a l  
Resources  J o u r n a l ,  6 (2 )  (1966) ,  181-185. 
Johnson and A u s t i n ,  "Recrea t iona l  R i g h t s  and T i t l e s  t o  Beds on Western 
Lakes and Streams,"  N a t u r a l  Resources  J o u r n a l ,  pp.  1-52. 
5  8  Wai te ,  A  Four S t a t e  Comparative A n a l y s i s  of P u b l i c  R i g h t s  i n  Water,  p. 1 2 .  
5 9 ~ a l b r e a t h ,  pp. 7-14. 
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e a r l y  development of common law d o c t r i n e  i n  b o t h  England and t h e  United S t a t e s .  
The r i p a r i a n  r i g h t s  d o c t r i n e  d e f i n e s  r i g h t s  of landowners a d j a c e n t  t o  a  
waterbody i n  terms of t h e  f o l l o w i n g :  (1) i t  i s  a  r i g h t  of u s e  t h a t  e x i s t s  and 
n o t  ownership of t h e  wa te r  i t s e l f ,  (2 )  i t  i s  a  r i g h t  annexed by o p e r a t i o n  of 
law t o  l and  b o r d e r i n g  on a  waterbody, ( 3 )  i t  i s  a  r i g h t  i n  common among a l l  
r i p a r i a n  owners on t h e  waterbody, (4 )  each r i p a r i a n  owner c a n  make a  r e a s o n a b l e  
u s e  of t h e  wa te r  s o  long  a s  h e  does  n o t  unreasonab ly  i n t e r f e r e  w i t h  t h e  e q u a l  
r i g h t  of o t h e r  r i p a r i a n s ,  and (5) p r i o r  u s e  by one r i p a r i a n  c o n f e r s  no exclu- 
s i v e  r i g h t .  
On non-public w a t e r c o u r s e s ,  each r i p a r i a n  owns a n  a d j a c e n t  p o r t i o n  of t h e  
bed.  I f  t h e  w a t e r c o u r s e  i s  a  s t ream,  each r i p a r i a n  h a s  e x c l u s i v e  u s e  of t h e  
r i p a r i a n  r i g h t s  on t h e  p o r t i o n  of t h e  bed h e  owns and t h e  wa te r  over  t h i s  bed 
a r e a .  I f  t h i s  r i p a r i a n  wishes  t o  u s e  o t h e r  p o r t i o n s  of t h e  bed o r  o v e r l y i n g  
w a t e r ,  h e  must g e t  t h e  pe rmiss ion  of t h e  a p p r o p r i a t e  r i p a r i a n .  I f  t h e  wa te r -  
c o u r s e  i s  a  l a k e ,  each  r i p a r i a n  g e n e r a l l y  may u s e  i t s  e n t i r e  s u r f a c e ,  a l though  
t e c h n i c a l l y  t h e  u s e  of t h e  bed remains  e x c l u s i v e  t o  each  r i p a r i a n  w i t h i n  h i s  
own segment of bed p r o p e r t y .  
On s t reams  o r  l a k e s  open t o  p u b l i c  u s e s ,  p r o p e r t y  r i g h t s  of r i p a r i a n s  con- 
t i n u e  b u t  a r e  modif ied t o  accommodate t h e  u s e s  a l lowed t o  t h e  n o n - r i p a r i a n s .  
While t h e  owner of l a n d  border ing  on n a v i g a b l e  w a t e r s  always h a s  t h e  advantage 
of having immediate a c c e s s  t o  t h e  w a t e r ,  no one c a n  c r o s s  h i s  p r o p e r t y  t o  g e t  
t o  water  wi thou t  t h e  landowner ' s  ~ e r m i s s i o n .  I n  most s t a t e s  r i p a r i a n s  do n o t  
own t h e  beds  of n a v i g a b l e  w a t e r c o u r s e s ;  b u t  r e g a r d l e s s  of ownership ,  t h e y  cannot  
p reven t  u s e  of wa te r  by non- r ipa r ians  o r  o t h e r  r i p a r i a n s  under  e i t h e r  r i p a r i a n  
r i g h t s  o r  p r i o r  a p p r o p r i a t i o n  d o c t r i n e s .  
S i n c e  r i p a r i a n  u s e s  of wa te r  a r e  g e n e r a l l y  a f f o r d e d  t h e  s t a t u s  and pro- 
t e c t i o n s  of p r o p e r t y  r i g h t s  and p r i v a t e  r i g h t s  a s  w e l l ,  every  r i p a r i a n  owner 
h a s  t h e  r i g h t  t o  t h e  enjoyment of a  wa te r  body i n  i t s  n a t u r a l  s t a t e ,  i n  f low 
q u a n t i t y ,  and q u a l i t y .  T h i s  would seem t o  i n d i c a t e  t h a t  t h e r e  c a n  b e  no 
i n c r e a s e  o r  d e c r e a s e  of q u a n t i t y  o r  q u a l i t y  whatsoever .  However, t h e  law 
a l l o w s  f o r  r e a s o n a b l e  use :  
O f  c o u r s e ,  we a r e  no t  b e  unders tood  a s  meaning t h e r e  c a n  b e  no 
d iminua t ion  o r  i n c r e a s e  of t h e  f l o w  whatever ,  f o r  t h a t  would b e  
t o  deny any v a l u a b l e  u s e  of i t .  There  may b e ,  and t h e r e  must 
b e ,  al lowed t o  a l l  of t h a t  which i s  common a r e a s o n a b l e  u s e ,  
and such a u s e ,  a l though  i t  may t o  some e x t e n t  d i m i n i s h  t h e  
q u a n t i t y ,  o r  a f f e c t  i n  a measure t h e  f low of t h e  s t ream,  i s  
p e r f e c t l y  c o n s i s t e n t  w i t h  t h e  common r i g h t .  60 
S i n c e  r e c r e a t i o n a l  u s e  can  b e  s e v e r e l y  r e s t r i c t e d  by upstream r i p a r i a n s  who 
d imin i sh  wate r  q u a l i t y  and wate r  q u a n t i t y ,  i t  i s  n e c e s s a r y  t o  c l e a r l y  under- 
s t a n d  t h e  concept  of r e a s o n a b l e  use.61 T h i s  concept  i s  c e n t r a l  t o  m u l t i p l e - u s e  
management. What c o n s t i t u t e s  r e a s o n a b l e  u s e ?  G a l b r e a t h  n o t e s  t h a t  "it i s  
e n t i r e l y  a q u e s t i o n  of d e g r e e ,  t h e  t r u e  t e s t  be ing  whether t h e  u s e  i s  of such a 
c h a r a c t e r  a s  t o  a f f e c t  m a t e r i a l l y  t h e  e q u a l  b e n e f i c i a l  u s e s  of t h e  s t ream by 
o t h e r s .  1162 Each r i p a r i a n  i s  e n t i t l e d  t o  r e a s o n a b l e  u s e  of t h e  w a t e r  f o r  
domes t ic ,  a g r i c u l t u r a l ,  and i n d u s t r i a l  purposes .  The n a t u r e  of what i s  reason-  
a b l e  w i t h  r e s p e c t  t o  t h e  r i g h t s  of o t h e r s  depends upon t h e  c i rcumstances ,  such 
a s  t h e  c h a r a c t e r  and s i z e  of t h e  s t r e a m ,  and t h e  in tended  u s e s .  It should b e  
k e p t  i n  mind t h a t  when a lawyer speaks  of a t e s t  of " reasonab leness , "  h e  con- 
t e m p l a t e s  a j u r y  q u e s t i o n .  6 3 
With t h e  p u b l i c  demanding more wate rbod ies ,  more a c c e s s ,  and h i g h e r  water  
q u a l i t y  f o r  r e c r e a t i o n ,  t h e  concep t s  of r e a s o n a b l e  and b e n e f i c i a l  u s e  t h a t  
6 1 ~ .  J .  T r e l e a s e ,  "The Concept of Reasonable  B e n e f i c i a l  Use i n  t h e  Law of 
S u r f a c e  Streams,"  Economics and P u b l i c  P o l i c y  i n  Water Resource Development, 
Stephen Smith ( e d . )  (Ames, Iowa: Iowa S t a t e  U n i v e r s i t y  P r e s s ,  1964) ,  
pp. 276-282. 
6 3 ~ .  H .  Kendal l  and R.  E. Whit ing,  "Basic Concepts of P r i v a t e  Water ~ i g h t s , "  
Proceedings  of Water R i g h t s  Law Conference (Boston,  Massachuse t t s :  New England 
Counci l  of Water Center  D i r e c t o r s ,  1 9 6 6 ) ,  p .  11. 
u n d e r l i e  p r i v a t e  water-use  r i g h t s  a r e  beginning t o  narrow and become more 
s p e c i f i c .  A r e c e n t  common law development h a s  i m p l i c a t i o n s  f o r  i n s u r i n g  s u i t -  
a b l e  wa te r  f o r  r e c r e a t i o n .  I n  some s t a t e s ,  r i p a r i a n s  a r e  p e r m i t t e d  u n l i m i t e d  
u s e  of wa te r  a s  long  a s  no downstream owner s u f f e r s  a c t u a l  l o s s  a s  a  r e s u l t  of 
t h i s  u s e .  64 A t  a  t ime  when i n c r e a s e s  o r  d e c r e a s e s  i n  r e c r e a t i o n a l  u s e  can be 
r e l a t e d  t o  v a r y i n g  l e v e l s  of wa te r  q u a l i t y ,  i t  may be  p o s s i b l e  t o  e v a l u a t e  t h e  
economic l o s s e s  due  t o  s t ream d e g r a d a t i o n  by upst ream r i p a r i a n s .  C u r r e n t l y ,  
methods f o r  de te rmin ing  economic l o s s e s  r e l a t e d  t o  diminished r e c r e a t i o n a l  u s e  
a r e  extremely c rude .  With more q u a n t i t a t i v e  wa te r  q u a l i t y  c r i t e r i a  t o  narrow 
t h e  concep t  of r e a s o n a b l e  u s e ,  demand e s t i m a t i o n  methods t h a t  acknowledge 
p e o p l e s '  a t t i t u d e s  and behav ior  p a t t e r n s ,  and improved economic a n a l y s i s  
t e c h n i q u e s ,  r e c r e a t i o n a l  u s e  may a c h i e v e  i n c r e a s e d  s t a t u s  a s  a  m u l t i p l e - p u r ~ o s e  
u s e  of w a t e r .  
The p r i o r  a p p r o p r i a t i o n  d o c t r i n e  i s  fol lowed e x c l u s i v e l y  i n  e i g h t  wes te rn  
s t a t e s .  Under t h i s  d o c t r i n e ,  a  t i t l e  t o  l and  does  n o t  i n c l u d e  t h e  r i g h t  t o  u s e  
a n  a d j a c e n t  waterbody. Under t h e  p r i o r  a p p r o p r i a t i o n  d o c t r i n e ,  d i v e r s i o n  and 
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u s e  of wa te r  f o r  b e n e f i c i a l  purposes  c o n s t i t u t e  an  a p p r o p r i a t i o n  and e n t i t l e  
t h e  a p p r o p r i a t o r  t o  t h e  c o n t i n u i n g  r i g h t  t o  u s e  t h e  wa te r  t o  t h e  e x t e n t  of t h e  
a p p r o p r i a t i o n  b u t  riot exceeding t h a t  r e a s o n a b l y  r e q u i r e d  and a c t u a l l y  used.  The 
term, " p r i o r  a p p r o p r i a t i o n "  r e f e r s  t o  t h e  l e g a l  f a c t  t h a t  t h e  a p p r o p r i a t o r  f i r s t  
i n  t ime t o  u s e  t h e  wa te r  f o r  some b e n e f i c i a l  u s e  is  p r i o r  i n  r i g h t  over  o t h e r s  
upon t h e  same s t ream s o  long a s  h e  c o n t i n u e s  t o  make b e n e f i c i a l  u s e  of t h e  
wa te r .  The p r i o r  a p p r o p r i a t i o n  d o c t r i n e  i s  t i e d  t o  t h e  unique h i s t o r i c a l  
f a c t o r s  of F e d e r a l  and s t a t e  ownership of w a t e r s  i n  t h e  West. The F e d e r a l  
6 4 ~ a l b r e a t h ,  p .  20. 
6 5 I n  many w e s t e r n  s t a t e s ,  wa te r -o r ien ted  r e c r e a t i o n  i s  n o t  regarded  a s  a 
b e n e f i c i a l  u s e  of w a t e r .  
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government was o r i g i n a l l y  t h e  p r o p r i e t o r  of water  r e sou rce s  i n  t h e  West, and 
r i g h t  of u s e  was acqui red  under t h e  s t a t e  law r a t h e r  t han  con fe r r ed  upon t h e  
owner of t h e  a d j a c e n t  l and .  66 
Some major d i f f e r e n c e s  between r i p a r i a n  r i g h t s  and p r i o r  a p p r o p r i a t i o n  a r e  
r e a d i l y  apparen t .  I n  t h e  West, a  s t a t e  must i s s u e  a  permi t  t o  u se  unappropri -  
a t e d  wa t e r s ,  and t h e s e  permi t s  c o n s t i t u t e  a  r i g h t  t o  t h e  u s e  of t h e  wate r .  
Where r i p a r i a n  r i g h t s  p r e v a i l ,  a  s t a t e  u s e s  i t s  p o l i c e  power t o  r e g u l a t e  r i g h t s  
a l r e a d y  i n  e x i s t e n c e .  I n  o t h e r  words, p r o p r i e t o r s h i p  of water  r e s t s  w i t h  t h e  
owners of t h e  l and  wh i l e  t h e  s t a t e  is i n  t h e  p o s i t i o n  of a  sove re ign  r a t h e r  
t h a n  a  p r o p r i e t o r .  
Many of t h e  wes te rn  s t a t e s  r e cogn i ze  c e r t a i n  u s e s  a s  being p r e f e r r e d  over  
o t h e r  u se s .  S ince  a g r i c u l t u r e  ha s  h i s t o r i c a l l y  been important  t o  t h e  economy 
of wes te rn  s t a t e s ,  t h e  u se  of water  f o r  i r r i g a t i o n  h a s  always been g iven  h igh  
p r e f e r ence  a long  w i th  domes t ic ,  munic ipa l ,  i n d u s t r i a l ,  and wate r  power u s e s .  
I n  some wes te rn  s t a t e s ,  a p p r o p r i a t i o n  of water  f o r  i r r i g a t i o n  purposes  ha s  
denied t h e  s i g n i f i c a n c e  of r e c r e a t i o n  o r  any o the r  use .  The re fo r e ,  Alexander 6 7 
f e e l s  t h a t  t h e  d o c t r i n e  of p r i o r  a p p r o p r i a t i o n  ha s  f r o z e n  wate r  i n t o  i n f l e x i b l e  
p a t t e r n s  t h a t  impose ] . imi ta t ions  on water  u se  and f a i l  t o  r e f l e c t  t h e  more 
r e c e n t  v a l u e s  t h a t  wa te r  h a s  f o r  people .  These water  p o l i c i e s  a r e  g e n e r a l l y  
based on narrow founda t ions  which f a i l  t o  r e cogn i ze  t h e  f u l l  r ange  of water  
u s e s  w i th  t h e i r  p a r t i c u l a r  water  q u a l i t y  and q u a n t i t y  requ i rements .  I n  doing 
s o ,  o t h e r  u se s  a r e  excluded.  Recrea t ion  t o g e t h e r  w i th  o t h e r  evo lv ing  water  
u s e s  must r e c e i v e  c o n s i d e r a t i o n  e q u i v a l e n t  t o  t r a d i t i o n a l  and p r ev ious ly  dec l a r ed  
p r i o r i t i e s  i f  wa te rbodies  a r e  t o  s u s t a i n  optimum e c o l o g i c a l  and economic u se .  
6 6 ~ .  S. , P r e s i d e n t ' s  Water Resources P o l i c y  Commission, p .  34.  
6 7 ~ l e x a n d e r ,  "Water Po l i cy  and W i l d l i f e  ," r e p r i n t e d  from Proceedings  of 
t h e  Fou r t een th  Annual Conference,  Sou thea s t e rn  Assoc i a t i on  of Game and F i s h  
Commissioners, p  . 19 .  
Summary 
- 
The r e c r e a t i o n a l  u s e  of water  p a r t i a l l y  depends upon s e v e r a l  f a c t o r s  
reviewed i n  t h i s  chap t e r :  (1) e x i s t e n c e  of r equ i r ed  amounts of wate r  a t  a  
s p e c i f i c  p o i n t  i n  t ime ,  ( 2 )  p h y s i c a l ,  chemica l ,  b i o l o g i c a l ,  and e s t h e t i c  
q u a l i t i e s  of t h e  w a t e r ,  (3 )  t h e  e x t e n t  of c o m p a t i b i l i t y  between r e c r e a t i o n  and 
o t h e r  mul t ip le -purpose  u s e s ,  and (4)  l e g a l  i m p l i c a t i o n s  involved i n  determining 
p u b l i c  r i g h t s  and a c c e s s  t o  u se  a v a i l a b l e  wa t e r .  
L e i b i g ' s  law of t h e  minimum, a  b a s i c  law of eco logy ,  i s  used t o  f i n d  a  
common denominator f o r  t h e  above f a c t o r s .  Th i s  law s t a t e s  t h a t  t h e  func t i on ing  
o r  occur rence  of an organism i s  l i m i t e d  by t h a t  e s s e n t i a l  environmental  f a c t o r  
o r  combination of f a c t o r s  p r e sen t  t o  t h e  l e a s t  f a v o r a b l e  e x t e n t  .68 I n  app ly ing  
t h i s  law, we f i n d  t h a t  t h e  p rov i s i on  of water  r e sou rce s  f o r  r e c r e a t i o n a l  u se  i s  
l i m i t e d  t o  t h e  e x t e n t  t h a t  one of t h e  above fou r  f a c t o r s  occu r s  t o  t h e  l e a s t  
f avo rab l e  e x t e n t .  For example, a  p a r t i c u l a r  waterbody may meet e s t a b l i s h e d  
water  q u a l i t y  and wate r  q u a n t i t y  requ i rements  f o r  body c o n t a c t  r e c r e a t i o n a l  
u s e ,  bu t  p u b l i c  u se  r i g h t s  a r e  l a ck ing  because of a  s t a t e ' s  s t r i c t  i n t e r p r e t a -  
t i o n  of n a v i g a b i l i t y .  Hence, l e g a l  requ i rements  r e s t r i c t  t h e  pub l i c  from us ing  
t h i s  waterbody which may meet a l l  o t h e r  e s t a b l i s h e d  requ i rements .  The app l i c a -  
t i o n  of t h e  law of t h e  minimum demonstra tes  t h a t  r e c r e a t i o n  r e sou rce  develop- 
ment, p lann ing ,  and u s e  invo lve  a  system of in te rdependent  p h y s i c a l ,  e c o l o g i c a l ,  
chemical ,  b i o l o g i c a l ,  hyd ro log i ca l ,  e s t h e t i c ,  s o c i a l ,  p sycho log i ca l ,  economic, 
h i s t o r i c ,  and p o l i t i c a l  i n p u t s .  Optimum u s e ,  p lann ing ,  and development depends 
upon an unders tand ing  of t h i s  i n t e r r e l a t e d  system of knowledge. 
6 8 ~ .  P. Odum, Fundamentals of Ecology ( P h i l a d e l p h i a ,  Pennsylvania  : W. B.  
Saunders Company, 1959) ,  pp. 88-89. 
CHAPTER V 
WATER RESOURCE RECREATION PLANNING 
I n t r o d u c t i o n  
It i s  t h e  i n t e n t i o n  of t h i s  chap t e r  t o  p rov ide  a  s o c i a l  and environmental  
r a t i o n a l e  f o r  outdoor  r e c r e a t i o n  r e sou rce  planning and t o  r e l a t e  planning 
o b j e c t i v e s  t o  c u r r e n t  p lanning methods and p o l i c i e s .  Water r e sou rce  r e c r e a t i o n  
planning w i l l  b e  c r i t i c a l l y  analyzed and documented on f o u r  major l e v e l s :  
(1) nat ionwide p lann ing ;  (2)  s t a t e w i d e  p lann ing ;  (3)  r e g i o n a l  p lann ing ;  and - 
(4)  p r o j e c t  p lanning and e v a l u a t i o n .  
Planning Ra t i ona l e  
Human Eco log i ca l  Cons ide r a t i ons  
It has  been v i r t u a l l y  t aken  f o r  g r an t ed  t h a t  wa te r  q u a l i t y  and q u a n t i t y  
w i l l  be  s u f f i c i e n t  t o  meet t h e  i n c r e a s i n g  wate r -or ien ted  r e c r e a t i o n  needs of 
t h i s  n a t i o n ' s  burgeoning popula t ion .  S e v e r a l  c r i t i c a l  f a c t o r s  i l l u s t r a t e  an  
u rgen t  concern f o r  no t  t ak ing  r e c r e a t i o n ' s  q u a l i t y  and q u a n t i t y  requirements  
f o r  g r an t ed :  (1) t h e  n a t i o n ' s  need f o r  water  w i l l  con t i nue  t o  i n c r e a s e  a s  t h e  
popula t ion  and s t anda rd  of l i v i n g  i n c r e a s e ,  (2)  w i th  an i n c r e a s i n g  popula t ion  
us ing  more wate r  i n  more ways, water  u s e s  w i l l  f u r t h e r  c o n f l i c t  w i t h  each 
o t h e r ,  (3) p o l l u t a n t s  dec r ea se  t h e  amount of water  a v a i l a b l e  because they  
render  water  u n f i t  f o r  r e c r e a t i o n ,  and (4)  c u r r e n t  and a n t i c i p a t e d  land-misuses 
of watershed l a n d s  w i l l  d e l e t e r i o u s l y  a f f e c t  water  q u a l i t y  and hence q u a n t i t y  
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of a v a i l a b l e  wate r .  
'ohio, D iv i s i on  of Water,  P r i n c i p l e s  of Water--Its  Uses,  Behavior ,  Problems 
and Conservat ion (Columbus, Ohio: Department of Natura l  Resources ,  1960) ,  
pp. 11-14. 
S i n c e  t h e  q u a n t i t y  of wa te r  involved i n  t h e  h y d r o l o g i c  c y c l e  i s  r e l a t i v e l y  
c o n s t a n t ,  we a r e  more concerned about  water  d i s t r i b u t i o n .  There  i s  no th ing  we 
can do abou t  a  r e l a t i v e l y  c o n s t a n t  q u a n t i t y .  Inc reased  amounts of u s a b l e  wa te r  
can  be o b t a i n e d  by: (1) manipu la t ing  components of t h e  hydro log ic  c y c l e  t o  
produce i n c r e a s e d  h i g h - q u a l i t y  r u n o f f .  These components can be  c o n t r o l l e d  i n  
t ime  and space f o r  r e c r e a t i o n a l  u s e  by impoundment, e v a p o r a t i o n  r e t a r d a t i o n ,  
and low-flow augmentat ion,  ( 2 )  u s i n g  s u s t a i n e d - y i e l d  management p r a c t i c e s  t o  
i n s u r e  re -use  by downstream u s e r s .  P reven t ing  t h e  t o t a l  d e g r a d a t i o n  of wi th-  
drawn wate r  by implementing wastewater t r e a t m e n t  t h a t  r e t u r n s  h i g h  q u a l i t y  
wa te r  f o r  m u l t i p l e - u s e  downstream, and (3)  i n c r e a s i n g  t h e  number of wa te r  
bod ies  a v a i l a b l e  t o  t h e  p u b l i c  through g r a d u a l  m o d i f i c a t i o n  o f  t h e  water-use  
common law. 
It i s  recognized t h a t  t h e  r e l a t i v e  cons tancy  of t h e  u l t i m a t e  s o u r c e  of 
w a t e r  supp ly ,  p r e c i p i t a t i o n ,  may impose a  c e i l i n g  on t h e  economic development 
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of a  r e g i o n  a s  w e l l  a s  i t s  p o p u l a t i o n  growth.  F o r t u n a t e l y  changes i n  supp ly  
and a v a i l a b i l i t y  of water  can be  made a t  s e v e r a l  p o i n t s  i n  t h e  hydro log ic  c y c l e  
by impounding wate r  t o  s t o r e  s u r f a c e  runof f  from p e r i o d s  of e x c e s s  supply t o  
p e r i o d s  of e x c e s s  demand. The a v a i l a b i l i t y  of wa te r  o r  man's a b i l i t y  t o  con- 
t r o l  i t ,  i s  l i n k e d  t o  many s e c t o r s  of t h e  r e g i o n a l  economy and u l t i m a t e l y  
r e s u l t s  i n  i n c r e a s e d  p e r s o n a l  incomes. I n  a t t r a c t i n g  r e c r e a t i o n  u s e r s  from 
a r e a s  o u t s i d e  t h e  b a s i n ,  water  r e c r e a t i o n  r e s o u r c e  development promotes r e c r e a -  
t i o n  consumption w i t h i n  t h e  r e g i o n .  "Economically t h i s  r e p r e s e n t s  bo th  a  
t a n g i b l e  and i n t a n g i b l e  r e g i o n a l  e x p o r t  of r e c r e a t i o n a l  s e r v i c e s .  "3 Likewise ,  
*I). Bradwel l ,  "The Timing of Development of t h e  Saskatchewan River  Basin" 
(unpubl ished Ph.D. d i s s e r t a t i o n ,  U n i v e r s i t y  of Oregon, C o r v a l l i s ,  Oregon, 1964) ,  
p. 5. 
Hamilton e t  r e l a t e  wa te r  r e c r e a t i o n  r e s o u r c e  development t o  t h e  employment 
sub-sec to r  of a  dynamic economic model of t h e  Susquehanna River  Basin:  
The one feed  back from t h e  wate r  s e c t o r  t o  t h e  economy i n v o l v e s  
r e c r e a t i o n  a t  r e s e r v o i r s  i n  t h e  v a r i o u s  subreg ions .  Regress ion  
a n a l y s i s  h a s  been used t o  r e l a t e  a t t e n d a n c e  a t  r e s e r v o i r s  t o  such 
f a c t o r s  a s  t h e i r  l o c a t i o n  and p h y s i c a l  a t t r i b u t e s .  The a t t e n d -  
ance  i s  t h e n  r e l a t e d  t o  employment .5 
I n  1962, t h e  O.R.R.R.C.  documented t h e  e x i s t e n c e  of a  d i m i n i s h i n g  r e c r e a t i o n  
demand-supply r a t i o ,  namely, i n c r e a s i n g  demand and a  dwindl ing r e c r e a t i o n  re-  
s o u r c e  supp ly .  T h i s  s i t u a t i o n  i s  r e i t e r a t e d  by clawson6 who i n d i c a t e s  t h a t  u s e  
of p u b l i c  r e c r e a t i o n  a r e a s  i s  i n c r e a s i n g  a t  t h e  r a t e  of 8 t o  1 0  p e r c e n t  y e a r l y .  
Such u s e  p r e d i c t i o n s  cannot  be  met w i t h  e x i s t i n g  d e s i g n a t e d  r e c r e a t i o n  r e s o u r c e s .  
Through p l a n n i n g ,  however, demand and supp ly  can  be  i d e n t i f i e d  , measured,  and 
p r o j e c t e d  i n t o  t h e  f u t u r e  t o  q u a n t i t a t i v e l y  demons t ra te  long-range r e s o u r c e  
development needs .  
The O.R.R.R.C.  p o i n t s  o u t  a n o t h e r  r e a s o n  f o r . r e c r e a t i o n  r e s o u r c e  p lann ing ,  
namely, t h e  l a c k  of ba lance  i n  d i s t r i b u t i o n  o f  ou tdoor  r e c r e a t i o n  l and  r e s o u r c e s  
i n  t h e  Uni ted S t a t e s .  For example, t h e  h i g h l y  populated i n d u s t r i a l  n o r t h e a s t  
U.S. "where one-quar ter  of t h e  peop le  l i v e ,  h a s  o n l y  4  p e r c e n t  of t h e  r e c r e a -  
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t i o n  a c r e a g e  of t h e  48 con t iguous  s t a t e s . ' ?  Conversely ,  one-s ix th  of t h e  t o t a l  
r e c r e a t i o n  a c r e a g e  i s  i n  s p a r s e l y  populated Alaska.  The number of a c r e s  a l o n e  
i s  n o t  a n  adequa te  measure of r e c r e a t i o n  supp ly  s i n c e  most o f  t h e  seeming 
abundance of r e c r e a t i o n  a c r e a g e  is  i n  l a r g e  u n i t s :  
4 ~ .  R .  Hamilton e t  a l . ,  F i n a l  Report  on a  Dynamic Model of t h e  Economy of 
t h e  Susquehanna River  Basin  t o  t h e  Susquehanna River  Bas in  U t i l i t y  Group 
(Columbus, Ohio: B a t t e l l e  Memorial I n s t i t u t e ,  1966) ,  p .  1 2 .  
6 ~ .  Clawson, "Crisis i n  Outdoor R e c r e a t i o n ,  I '  American F o r e s t s  (March, 1959) ,  
n . p .  
7 ~ .  S  , Outdoor R e c r e a t i o n  Resources  Review Commission, Outdoor R e c r e a t i o n  
f o r  America (Washington, D . C . :  U.S. Government P r i n t i n g  O f f i c e ,  1962) ,  p. 51. 
Only 1 p e r c e n t  o f  t h e  areas are o v e r  100 ,000  a c r e s  i n  s i z e  b u t  
t h e y  make up  8 8  p e r c e n t  of t h e  t o t a l  r e c r e a t i o n  a c r e a g e .  Con- 
v e r s e l y ,  o v e r  t w o - t h i r d s  o f  t h e  areas a r e  unde r  40  a c r e s  i n  
s i z e ,  b u t  t h e y  ' c o n t a i n  less t h a n  0 . 1  p e r c e n t  o f  t h e  t o t a l  
a c r e a g e .  8 
Water  r e s o u r c e  r e c r e a t i o n  p l a n n i n g  i s  f u r t h e r  c o m p l i c a t e d  b e c a u s e  w a t e r  
r e c r e a t i o n  i s  a s h a r e d  w a t e r  u s e .  A l t e r n a t i v e  w i t h d r a w a l  and consumpt ive  u s e s  
o f t e n  r e d u c e  t h e  s u p p l y  o r  d i m i n i s h  t h e  v a l u e  of  w a t e r  t h r o u g h  d e g r a d a t i o n .  
S i n c e  man c o n g r e g a t e s  where  c l i m a t e ,  w a t e r  s u p p l y ,  economy, and o t h e r  cond i -  
t i o n s  f a v o r  h i s  e x i s t e n c e ,  t h e  most  p o p u l a t e d  areas of  t h e  wor ld  a r e  c o n t a i n e d  
i n  a s t r i p  of  l a n d  250 m i l e s  a round t h e  P a c i f i c ,  A t l a n t i c ,  and I n d i a n  Oceans .  9 
It  i s  e s t i m a t e d  t h a t  n e a r l y  o n e - t h i r d  of  t h e  p o p u l a t i o n  o f  t h e  U n i t e d  S t a t e s  
l i v e s  w i t h i n  a  50-mile r a n g e  of  o u r  c o a s t l i n e s .  Such p o p u l a t i o n  p r e s s u r e s  on 
e s t u a r i n e  and o t h e r  w a t e r  r e s o u r c e s  are i n c r e a s i n g ,  b u t  i n d u s t r y  c o n t i n u e s  t o  
d e v e l o p  around t h e s e  w a t e r - o r i e n t e d  p o p u l a t i o n  c e n t e r s  t o  s u s t a i n  i n e x p e n s i v e  
w a t e r  s u p p l i e s  and  w a s t e  d i s p o s a l ,  a n  a d e q u a t e  work f o r c e ,  and a c c e s s  t o  t r a n s -  
p o r t a t i o n  r o u t e s .  I n d u s t r i a l  growth  and development  p l a c e s  i n c r e a . s i n g  p re s -  
s u r e s  on  a d j a c e n t  w a t e r s  r e n d e r i n g  them u n f i t  f o r  b o t h  immedia te  and downstream 
r e c r e a t i o n a l  u s e .  Such d e g r a d a t i o n  h a s  c r e a t e d  a demand f o r  development of  
i n t e r m e d i a t e  r e c r e a t i o n  r e s o u r c e s l 0  and ups t r eam w a t e r s h e d  areas. These  
s i tes  are i n t e n d e d  t o  f i l l  t h e  gap be tween t h e  w a t e r - d e f i c i e n t  u s e r - o r i e n t e d  
 b bid., p .  5 2 .  
'w. S .  Woytinsky and E .  S.  Woytinsky,  World P o p u l a t i o n  and P r o d u c t i o n  
(Repor t  o f  t h e  S e v e n t i e t h  Cen tu ry  Fund, 1 9 5 3 ) ,  pp .  620-644. 
' O ~ h e s e  i n t e r m e d i a t e  o u t d o o r  r e c r e a t i o n  areas a r e  u s u a l l y  r e a d i l y  a v a i l -  
a b l e  f o r  a l l - d a y  u s e  i n  t h a t  t h e y  are  w i t h i n  two h o u r s '  t r a v e l  d i s t a n c e  from 
t h e  p o p u l a t i o n  area. The most  p o p u l a r  i n t e r m e d i a t e  ou tdoor  r e c r e a t i o n  a r e a s  
a r e  u s u a l l y  w a t e r - o r i e n t e d  ( i . e . ,  a r t i f i c i a l  l a k e s  o r  U.S. Corps  of  E n g i n e e r s  
impoundments) ,  M. Clawson, Land and Water f o r  R e c r e a t i o n  (Chicago:  Rand 
McNally and Company, 1 9 6 3 ) ,  p .  1 5 .  
'ID. D.  Badger ,  " R e c r e a t i o n a l  A s p e c t s  o f  Upstream R e s e r v o i r s , "  Paper  p re -  
s e n t e d  a t  t h e  S i x t e e n t h  Annual Meet ing  of  t h e  Oklahoma S e c t i o n ,  American 
S o c i e t y  of A g r i c u l t u r a l  E n g i n e e r s ,  Oc tobe r  28, 1966.  
r e c r e a t i o n  a r e a s  of t h e  u r b a n  c e n t e r  and t h e  r e s o u r c e - o r i e n t e d  a r e a s  found p r i -  
m a r i l y  i n  t h e  w e s t e r n  Uni t ed  S t a t e s  t h a t  r e q u i r e  i n c r e a s e d  t i m e  and money t o  
u s e .  U n f o r t u n a t e l y ,  t h e r e  a r e  many u r b a n  r e s i d e n t s  w i t h  n e i t h e r  t h e  income nor 
t h e  m o b i l i t y  t o  u s e  t h e  r e s o u r c e - o r i e n t e d  a r e a s .  These  r e s t r i c t i n g  f a c t o r s  a r e  
c r e a t i n g  a n  i n c r e a s e d  demand f o r  i n t e r m e d i a t e  a r e a s .  Rapid development of  
i n t e r m e d i a t e  r e c r e a t i o n  a r e a s  t o g e t h e r  w i t h  comple t ion  of t h e  F e d e r a l  I n t e r s t a t e  
Highway System and more advanced modes of  t r a n s p o r t a t i o n  w i l l  c r e a t e  a  more 
ba lanced  n a t i o n a l  d i s t r i b u t i o n  of w a t e r  a v a i l a b l e  f o r  r e c r e a t i o n a l  u s e .  
I n  compar ison t o  l a n d  r e s o u r c e s  a v a i l a b l e  f o r  p u b l i c  r e c r e a t i o n a l  u s e ,  
w a t e r  r e s o u r c e s  a r e  g e n e r a l l y  w e l l - d i s t r i b u t e d  w i t h  r e s p e c t  t o  p o p u l a t i o n  
c e n t e r s .  However, e f f e c t i v e  wa te r  a c r e a g e  a v a i l a b l e  f o r  r e c r e a t i o n  c a n n o t  . 
p o s s i b l y  m e e t  t h e  demand i n  many a r e a s .  Because o f  imba lances  and d e f i c i e n c i e s  
i n  e f f e c t i v e  wa te r  a c r e a g e ,  r e c r e a t i o n  r e s o u r c e  p lann ing  f o c u s e s  on r e l a t i n g  
demand f o r  ou tdoor  r e c r e a t i o n  o p p o r t u n i t i e s  and e f f e c t i v e  r e s o u r c e  s u p p l y  w i t h i n  
a  na t ionwide ,  s t a t e w i d e ,  and r e g i o n a l  c o n t e x t .  A summation of s t a t e w i d e  and 
o t h e r  area-wide  p l a n n i n g  e f f o r t s  w i l l  p r o v i d e  t h e  B . O . R .  w i t h  d a t a  n e c e s s a r y  
t o  f o r m u l a t e  a  n a t i o n w i d e  ou tdoor  r e c r e a t i o n  p l a n .  T h i s  n a t i o n w i d e  p l a n  w i l l  
b e  a  g u i d e  t o  f u n d i n g ,  development ,  and p o l i c y  f o r  F e d e r a l  r e c r e a t i o n  a g e n c i e s ,  
j u s t  a s  s t a t e w i d e  p lann ing  p r o v i d e s  d i r e c t i o n  t o  r e g i o n a l  r e c r e a t i o n  r e s o u r c e  
development w i t h i n  s t a t e  b o u n d a r i e s .  
P lann ing  C o n s i d e r a t i o n s  
I n i t i a l l y ,  t h e  area-wide  p lann ing  p r o c e s s  i n v o l v e s  p r o d u c t i o n  of g r o s s  
f u t u r e  demand f o r  r e c r e a t i o n  w i t h i n  a  c e r t a i n  g e o g r a p h i c a l  a r e a  and r e l a t e s  
t h i s  demand q u a n t i t a t i v e l y  t o  r e c r e a t i o n  r e s o u r c e  s u p p l y  t o  a s c e r t a i n  f u t u r e  
r e c r e a t i o n  r e s o u r c e  needs .  S e v e r a l  p l a n n i n g  methods have  been e s t a b l i s h e d  f o r  
r e l a t i n g  s u p p l y  t o  demand, b u t  t h e s e  methods a r e  s t i l l  i n  need of r e f i n e m e n t :  
The l a c k  of a d e q u a t e  methods o f  d e t e r m i n i n g  demand and r e l a t i n g  i t  
t o  s u p p l y  i n  o r d e r  t o  p r e d i c t  needs  h a s  meant t h a t  most a g e n c i e s  
a r e  s t i l l  u s i n g  demand c u r v e  p r o j e c t i o n s  o r  g r o s s  p a r t i c i p a t i o n  
rates  coup led  w i t h  socio-economic m u l t i p l i e r s  i n  o r d e r  t o  e s t a b -  
l i s h  e s t i m a t e s  of  f u t u r e  r e c r e a t i o n  demand. I n  many c a s e s ,  t h e  
p a r t i c i p a t i o n  rates  t h a t  are used  a re  t h o s e  c o n t a i n e d  i n  t h e  1962 
N a t i o n a l  R e c r e a t i o n  Survey of  t h e  Outdoor R e c r e a t i o n  Resources  
Review Commission which i s  based on  d a t a  f o r  t h e  p e r i o d  be tween 
September 1960 and J u n e  1961.12 
One of  t h e  b a s i c  o b j e c t i v e s  of  p l a n n i n g  i s  t o  p r o v i d e  f o r  t h e  b e s t  u s e  of  
water and r e l a t e d  l a n d  r e s o u r c e s  t o  meet  b o t h  s h o r t -  and long- term n e e d s .  U.S. 
S e n a t e  Document No. 9713 c a l l s  f o r  f u l l  c o n s i d e r a t i o n  o f  t h r e e  broad o b j e c t i v e s  
d u r i n g  t h e  p l a n n i n g  p r o c e s s :  (I) t h e  we l l -be ing  of  t h e  p e o p l e ,  (2 )  p r e s e r v a t i o n  
of  w a t e r  and r e l a t e d  l a n d  r e s o u r c e s ,  and (3 )  n a t i o n a l  economic development  
based  on  r e g i o n a l  development .  I n  compl i ance  w i t h  t h e s e  o b j e c t i v e s ,  water 
r e c r e a t i o n  r e s o u r c e  p l a n n i n g  i s  accompl ished on f o u r  ma jo r  l e v e l s  w i t h  v a r y i n g  
p e r s p e c t i v e s :  n a t i o n w i d e ,  s t a t e w i d e ,  r e g i o n a l ,  and p r o j e c t  p l a n n i n g .  W i t h i n  
e a c h  of t h e s e  l e v e l s  t h e  p r o c e s s  i s  c a r r i e d  o u t  by a g e n c i e s  w i t h  v a r y i n g  f o c i ,  
namely,  s i n g l e - p u r p o s e  r e c r e a t i o n  p l a n n i n g  a g e n c i e s  o r  w a t e r - o r i e n t e d  a g e n c i e s  
w i t h  a r e s p o n s i b i l i t y  f o r  i n c l u d i n g  r e c r e a t i o n  i n  a m u l t i - p u r p o s e  p l a n n i n g  
framework.  Examples of t h e s e  l e v e l  and o r g a n i z a t i o n a l  d i f f e r e n c e s  are  i l l u -  
s t r a t e d .  The p l a n n i n g  approach  of  r e l a t i n g  s u p p l y  and demand i s  g e n e r a l l y  
used  on  a l l  f o u r  p l a n n i n g  l e v e l s  w i t h  v a r y i n g  d e g r e e s  of  s o p h i s t i c a t i o n .  
P l a n n i n g  L e v e l s  
Nat ionwide  P l a n n i n g  
The B.O.R. i s  cha rged  w i t h  f o r m u l a t i o n  and ma in tenance  of  a comprehens ive  
n a t i o n w i d e  ou tdoor  r e c r e a t i o n  p l a n  which t a k e s  i n t o  c o n s i d e r a t i o n  t h e  p l a n s  of 
I'M. Chubb, Outdoor R e c r e a t i o n  P l a n n i n g  i n  Michigan by a  Systems A n a l y s i s  
Approach,  P a r t  I11 ( E a s t  L a n s i n g ,  Michigan:  Michigan S t a t e  U n i v e r s i t y ,  1 9 6 8 ) ,  
pp.  3-4. 
13u. s . ,  S e n a t e ,  P o l i c i e s ,  S t a n d a r d s ,  and P r o c e d u r e s  i n  t h e  F o r m u l a t i o n ,  
E v a l u a t i o n ,  and ~ e v i e w o f  P l a n s  f o r  Use and Development of  Water and R e l a t e d  
Land R e s o u r c e s ,  S e n a t e  Document No. 97 (Washington,  D . C . :  U.S. Government 
P r i n t i n g  O f f i c e ,  1 9 6 2 ) ,  pp. 1-2. 
v a r i o u s  F e d e r a l  a g e n c i e s ,  s t a t e s ,  and t h e i r  p o l i t i c a l  s u b d i v i s i o n s .  l4 1t i s  
a n t i c i p a t e d  t h a t  t h e  Nationwide P l a n  w i l l .  be a n  assemblage of key d a t a  from 
s t a t e  comprehensive p l a n s .  The Nationwide P l a n  i s  in tended  t o  c o o r d i n a t e  
F e d e r a l ,  r e g i o n a l ,  s t a t e ,  l o c a l ,  and p r i v a t e  p l a n n i n g ,  a c q u i s i t i o n ,  and 
development.  The f i r s t  Nationwide Outdoor R e c r e a t i o n  P l a n  was t o  be  completed 
by J u l y  1, 1967, but  a s  of May 1, 1969, t h i s  p l a n  had no t  been completed.  
The p l a n  i s  in tended  t o  b e  a n  o v e r a l l  s t a t e m e n t  o f :  (1) p r e s e n t  and 
p o t e n t i a l  supp ly  of outdoor  r e c r e a t i o n  r e s o u r c e s ,  c l a s s i f i e d  accord ing  t o  a n  
e s t a b l i s h e d  uniform system,  (2)  p r e s e n t  and f u t u r e  demand f o r  outdoor  r e c r e a -  
t i o n  o p p o r t u n i t i e s ,  (3) p r e s e n t  and f u t u r e  needs  f o r  outdoor  r e c r e a t i o n  a r e a s ,  
f a c i l i t i e s ,  and o p p o r t u n i t i e s ,  (4) c r i t i c a l  outdoor  r e c r e a t i o n  problems, and 
(5) recommendations and programs f o r  meet ing i d e n t i f i e d  ou tdoor  r e c r e a t i o n  
needs .  Nationwide planning i s  concerned w i t h  p r o j e c t i n g  r e g i o n a l  r e c r e a t i o n  
r e s o u r c e  development and a c q u i s i t i o n  needs  through a  complete  unders tand ing  of 
p r e s e n t  and p r o j e c t e d  p a r t i c i p a t i o n  w i t h i n  each r e g i o n .  The B.O.R .  i s  t h e r e -  
f o r e  a u t h o r i z e d  t o  de te rmine  s t a t i s t i c a l  i n d i c a t o r s  which r e l a t e  t h e  imbalance 
between supp ly  and demand f o r  each r e g i o n .  Bes ides  e s t a b l i s h m e n t  of i n d i c e s  
of imbalance,  nat ionwide planning i s  concerned w i t h  a n  a n a l y s i s  of t h e  f a c t o r s  
under ly ing  t h e  supply-demand r e l a t i o n s h i p  and e s t a b l i s h m e n t  of a c t i o n  p r o p o s a l s  
t o  remedy r e c r e a t i o n  r e s o u r c e  imbalances .  
The N a t i o n a l  R e c r e a t i o n  survey15 and o t h e r  s t u d i e s  conducted by t h e  
16 O.R.R.R.C. a r e  b o t h  based on f o u r  r e g i o n a l  samples of t h e  n a t i o n a l  p o p u l a t i o n  
u S . , Bureau of Outdoor R e c r e a t i o n ,  P lann ing  and Surveys S e r i e s  Manual 
(Washington, D . C . :  Bureau of Outdoor R e c r e a t i o n ,  1964) ,  pp .  241.9.3-241.9.4. 
15u. S . ,  Outdoor R e c r e a t i o n  Resources  Review Commission, N a t i o n a l  R e c r e a t i o n  
Survey (Washington, D . C . :  U.S. Government P r i n t i n g  O f f i c e ,  1962) .  
16u. s . , Outdoor R e c r e a t i o n  Resources Review Commission, P a r t i c i p a t i o n  i n  
Outdoor R e c r e a t i o n :  F a c t o r s  A f f e c t i n g  Demand Among American A d u l t s  (Washington, 
-- 
D . C . :  U.S. Government P r i n t i n g  O f f i c e ,  1962) .  
(1960) t o  de te rmine  r a t e s  of p a r t i c i p a t i o n  i n  c o n c e r t  w i t h  socio-economic 
c h a r a c t e r i s t i c s  f o r  p r e d i c t i o n  purposes .  These p a r t i c i p a t i o n  r a t e s  p rov ide  
c o n s i d e r a b l e  i n f o r m a t i o n  on c o l l e c t i v e  n a t i o n a l  outdoor  r e c r e a t i o n  consumer 
behav ior  p a t t e r n s ,  b u t  t h e s e  r a t e s  should  n o t  b e  overgeneral . ized t o  l o c a l  o r  
s t a t e  c o n d i t i o n s  because  of t h e  r e g i o n a l  sample u s e d .  U n f o r t u n a t e l y ,  N a t i o n a l  
R e c r e a t i o n  Survey p a r t i c i p a t i o n  r a t e s  by r e g i o n  a r e  o f t e n  used i n  p l a c e  of 
su rvey ing  a  s t a t e  o r  l o c a l  p o p u l a t i o n  t o  de te rmine  r e c r e a t i o n  behav ior  p a t t e r n s .  
The B.O.R. i s  a u t h o r i z e d  t o  conduct  demand surveys  and s t u d i e s  on a 
r e g i o n a l  and l o c a l  b a s i s  i-n connec t ion  w i t h  r i v e r  b a s i n  p lann ing  and p r o j e c t  
f e a s i b i l i t y  s t u d i e s .  It i s  r e q u i r e d  t h a t  o u t p u t  from t h e s e  r e g i o n a l  demand 
s t u d i e s  b e  compat ib le  w i t h  t h e  demand procedures ,  d a t a ,  and in format ion  used 
f o r  t h e  Nationwide P l a n  b u t  n o t  t o  t h e  p o i n t  of d i s c o u r a g i n g  exper imenta t ion  
and i n n o v a t i o n  of new demand e s t i m a t i o n  methods and t echn iques .  l7 1t i s  
u n f o r t u n a t e  t h a t  such a  narrow p o l i c y  r e g a r d i n g  demand e s t i m a t i o n  p rocedures  
h a s  a c t e d  t o  r e s t r a i n  t h e  conduct of r e s e a r c h  d e a l i n g  w i t h  demand and accep t -  
ance  of r e s e a r c h  f i n d i n g s  n o t  compat ib le  w i t h  t h e  e x i s t i n g  system. 
I n  o r d e r  t o  p rov ide  a  common framework f o r  ou tdoor  r e c r e a t i o n  planning and 
management, t h e  B.O.R.  h a s  adopted a  uniform system f o r  c l a s s i f y i n g  r e c r e a t i o n  
r e s o u r c e  supp ly .  It was f e l t  t h a t  i n  t h e  p a s t  a  l a c k  of c o n s i s t e n t  sys tems o r  
s t a n d a r d s  f o r  t h e  management of r e c r e a t i o n  r e s o u r c e s  c o n s t i t u t e d  a  major 
o b s t a c l e  t o  a  balanced n a t i o n a l  r e s o u r c e  development program. T h i s  c l a s s i f i c a -  
t i o n  scheme inc ludes  a  r a n g e  of ~ h y s i c a l  r e s o u r c e s  needed f o r  outdoor  r e c r e a t i o n  
and t y p e  of management b e s t  s u i t e d  t o  each kind of a r e a .  These r e s o u r c e  c l a s s i -  
f i c a t i o n s  i n c l u d e :  (1)  h i g h - d e n s i t y  r e c r e a t i o n  a r e a s ,  ( 2 )  g e n e r a l  outdoor  
r e c r e a t i o n  a r e a s ,  (3 )  n a t u r a l  environment a r e a s ,  (4 )  o u t s t a n d i n g  n a t u r a l  a r e a s ,  
I I U.S., Bureau of Outdoor R e c r e a t i o n ,  Planning and Surveys S e r i e s  Manual, 
pp. 241.9.3-241.9.4. 
( 5 )  p r i m i t i v e  a r e a s ,  and (6 )  h i s t o r i c a l  and c u l t u r a l  s i t e s .  1 8  
While nat ionwide outdoor  r e c r e a t i o n  p lann ing  w i l l  p rov ide  t h e  framework 
f o r  fund ing  t o  s t a t e  o r g a n i z a t i o n s  n e c e s s a r y  t o  m a i n t a i n  a  s p a t i a l  b a l a n c e  of 
outdoor  r e c r e a t i o n  r e s o u r c e s ,  i t  is  h i g h l y  u n l i k e l y  t h a t  wa te r  r e s o u r c e  devel-  
opment w i l l  b e  a c c u r a t e l y  r e f l e c t e d  o r  coord ina ted  by such a  p l a n .  Unl ike  pa rk  
development which is l a r g e l y  s ing le -purpose ,  mul t i -purpose  wate r  r e s o u r c e  
devel.opments may b e  planned i n  s p e c i f i c  l o c a t  i o n s  r e g a r d l e s s  of any d e f i c i e n c i e s  
i n  r e g i o n a l  r e c r e a t i o n  r e s o u r c e  supp ly .  T h i s  i s  because  t h e  r e c r e a t i o n a l  u s e  
of wa te r  i s  shared  w i t h  o t h e r  u s e s ,  which have t h e i r  own supp ly  and demand 
j u s t i f i c a t i o n s .  The need f o r  t h e  water  r e c r e a t i o n  r e s o u r c e  development w i l l  be  
r e f l e c t e d ,  however, i n  p r o j e c t  economic j u s t i f i c a t i o n .  
S ta tewide  Planning 
S ta tewide  comprehensive r e c r e a t i o n  p l a n n i n g ,  a s  we commonly know i t  today ,  
began i n  1960 w i t h  t h e  C a l i f o r n i a  P u b l i c  Outdoor R e c r e a t i o n  P l a n .  Outdoor 
r e c r e a t i o n  planning e x i s t e d  p r i o r  t o  1960,  b u t  i t  was g e n e r a l l y  n o t  of a  compre- 
h e n s i v e  n a t u r e .  T h i s  h a s  changed a s  a  r e s u l t  of t h e  Land and Water Conservat ion 
Fund Act . 
The major purpose  of t h e  Land and Water Conservat ion Fund Act (P.L. 88-578), 
passed by t h e  8 8 t h  Congress i n  1965,  was t o  c r e a t e  a  fund from which Congress 
could  a p p r o p r i a t e  money f o r  t h e  p r e s e r v a t i o n ,  p l a n n i n g ,  and development of out-  
door  r e c r e a t i o n  r e s o u r c e s .  S i x t y  p e r c e n t  of t h e  a n n u a l  a p p r o p r i a t i o n s  from t h i s  
fund i s  d e s i g n a t e d  f o r  g ran t s - in -a id  t o  s t a t e s  on an  e q u a l  matching b a s i s .  
S i n c e  a  s t a t e w i d e  comprehensive outdoor  r e c r e a t i o n  p l a n  i s  a  p r e r e q u i s i t e  f o r  
181.J. S .  , Outdoor R e c r e a t i o n  Resources Review Commission, Outdoor R e c r e a t i o n  
f o r  America, pp. 92-120. 
1 9 ~ a l i f o r n i a ,  P u b l i c  Outdoor R e c r e a t i o n  P l a n  Committee, C a l i f o r n i a  P u b l i c  
Outdoor R e c r e a t i o n  P l a n  (Sacramento,  C a l i f o r n i a :  P u b l i c  Outdoor R e c r e a t i o n  
P lan  Committee, 1960) .  
o b t a i n i n g  matching funds f o r  planning o r  l and  a c q u i s i t i o n ,  t h i s  Fund ha s  been 
i n s t r u m e n t a l  i n  e s t a b l i s h i n g  and r e g u l a t i n g  s t a t e w i d e  p lann ing .  
Comprehensive s t a t e w i d e  outdoor  r e c r e a t i o n  planning i s  g e n e r a l l y  designed 
t o :  
1 )  ga the r  and a s s e s s  in format ion  d e s c r i b i n g  a  r e g i o n ' s  p o t e n t i a l  t o  pro- 
v i d e  r e c r e a t i o n  f o r  r e s i d e n t s  and non re s iden t s .  
2) ana lyze  p r e s e n t  and p o t e n t i a l  supply of outdoor  r e c r e a t i o n  r e sou rce s .  
3)  a s s e s s  impact of outdoor  r e c r e a t i o n  on t h e  r e g i o n ' s  economy. 
4)  ana lyze  p r e s e n t  u s e  of e x i s t i n g  r e c r e a t i o n  r e sou rce s  and f u t u r e  impl i -  
c a t i o n s  of t h i s  use .  
5) ana lyze  and e v a l u a t e  f u t u r e  demand f o r  r e c r e a t i o n  r e s o u r c e s  by 
a c t i v i t i e s .  
6) develop gu ide s  o r  s t anda rds  f o r  r e l a t i n g  supply  i n  terms of c a r r y i n g  
c a p a c i t y  t o  requ i rements  i n  a c r eage  and f a c i l i t i e s .  
7 )  de te rmine  n e t  needs ( d i f f e r e n c e  between demand and t o t a l  r equ i r ed  needs 
minus e x i s t i n g  r e sou rce s  and f a c i l i t i e s )  u s ing  c a r r y i n g  c a p a c i t y  plan- 
n ing  gu ides .  
8 )  develop a c t i o n  programs and recommendations t o  meet r e sou rce  needs .  
9) e s t a b l i s h  g e n e r a l  p r i o r i t i e s  f o r  types  of a c q u i s i t i o n  and development. 
10)  a p p r a i s e  s e l e c t e d  r e sou rce  s i t e s  t o  de te rmine  t h e i r  p o t e n t i a l  and 
a b i l i t y  t o  meet t h e  needs of a  p a r t i c u l a r  r e g i o n .  
11)  p rov ide  g e n e r a l  g u i d e l i n e s  f o r  t h e  d i v i s i o n  of r e s p o n s i b i l i t y  and 
coo rd ina t i on  among u n i t s  of government. 
12)  provide t h e  framework f o r  f u t u r e  comprehensive planning on v a r i o u s  
l e v e l s ,  i nc lud ing  t h e  i d e n t i f i c a t i o n  of a r e a s  r e q u i r i n g  more s t udy .  2  0  
2 0 ~ i s c o n s i n ,  Department of Resource Development, The Outdoor Recrea t ion  
P lan  (Madison, Wisconsin: Wisconsin Department of Resource Development, 1968) ,  
pp. A1-A2. 
While cover ing  t h e s e  major p o i n t s ,  comprehensive ou tdoor  r e c r e a t i o n  p l a n s  
v a r y  c o n s i d e r a b l y  i n  d e p t h  of a n a l y s i s  and s o p h i s t i c a t i o n .  Some p l a n s  quan t i -  
t a t i v e l y  e v a l u a t e  and r e l a t e  sunply  and demand w h i l e  o t h e r s  d i s c u s s  demand 
and /or  supp ly  i n  g e n e r a l  q u a l i t a t i v e  terms.  The Texas S ta tewide  Outdoor Recrea- 
t i o n  P l a n  comple te ly  d i s r e g a r d e d  u s e r - r e s o u r c e  r e l a t i o n s h i p s  and used g r o s s  
a c r e a g e  s t a n d a r d s  pe r  1 ,000  p o p u l a t i o n  i n  1963 .~ '  While some p l a n s  a r e  based 
on county o r  r e g i o n a l  su rveys  of l e i s u r e  a t t i t u d e s  and behav ior  coupled w i t h  
socio-economic m u l t i p l i e r s  t o  o b t a i n  e s t i m a t e s  of f u t u r e  r e c r e a t i o n  demand, 
o t h e r  p l a n s  u s e  t h e  g r o s s  p a r t i c i p a t i o n  r a t e s  e s t a b l i s h e d  by t h e  O.R.R.R.C. t o  
es t . imate  f u t u r e  p o p u l a t i o n  demand. For example, t h e  a u t h o r s  of Outdoor Recrea- 
t i o n  i n  I l l i n o i s  r e c o g n i z e  t h a t  t h e y  do n o t  have t h e  n e c e s s a r y  d a t a  t o  r e l i a b l y  
e s t i m a t e  p o p u l a t i o n  demand f o r  outdoor  r e c r e a t i o n :  
I n  t h e  absence  of e x h a u s t i v e  su rveys  i t  i s  n o t  p o s s i b l e  t o  s p e c i f y  
i n  d e t a i l  t h e  s p e c i a l  r e c r e a t i o n  d e s i r e s  o r  g o a l s  of t h e  peop le  of 
I l l i n o i s .  Assuming t h a t  t h e y  have t a s t e s  and a s p i r a t i o n s  s i m i l a r  
t o  t h o s e  of people  i n  o t h e r  p a r t s  of t h e  c o u n t r y ,  some g e n e r a l  
s t a t e m e n t s  can  b e  made about  t h e i r  r e c r e a t i o n  g o a l s . 2 2  
S i m i l a r l y ,  ou tdoor  r e c r e a t i o n  r e s o u r c e  supp ly  d a t a  i s  eva lua ted  d i f f e r e n t l y  
i n  v a r i o u s  s t a t e w i d e  p l a n s .  The User Resource R e c r e a t i o n  Planning ~ e t h o d , ~ ~  t h e  
C a l i f o r n i a  Outdoor R e c r e a t i o n  p l a n ,  24 and t h e  Wisconsin Outdoor R e c r e a t i o n  
Plan25 q u a n t i f y  supply i n  terms of user-day u n i t s  based on u s e  p o t e n t i a l  o r  
2 1 ~ e x a s  Technolog ica l  C o l l e g e ,  Department of Park A d m i n i s t r a t i o n ,  H o r t i -  
cul . ture ,  and Entomology, Texas S t a t e  Parks  (Lubbock, Texas:  Texas Technolog ica l  
Col lege ,  1 9 6 3 ) ,  p .  13 .  
2 2 ~ l l i n o i s ,  Department of Business  and Economic Development, Outdoor 
R e c r e a t i o n  i n  I l l i n o i s  ( S p r i n g f i e l d  , I l l i n o i s  : I l l i n o i s  Department of Business  
and Economic Development, 1965) ,  p .  25. 
23 N a t i o n a l  Advisory Counci l  on Regional  R e c r e a t i o n  P lann ing ,  A User- 
Resource R e c r e a t i o n  Planning Method (Loomis, C a l i f o r n i a :  N a t i o n a l  Advisory 
Counci l  on Regional  R e c r e a t i o n  P lann ing ,  1 9 5 9 ) ,  p .  41. 
2 4 ~ a l i f o r n i a ,  P u b l i c  Outdoor R e c r e a t i o n  P l a n  Committee, C a l i f o r n i a  P u b l i c  
Outdoor R e c r e a t i o n  P l a n ,  p .  28. 
L J Wisconsin,  Department of Resource Development, The Outdoor R e c r e a t i o n  
P l a n ,  p.  359. 
c a r r y i n g  c a p a c i t y .  I n  I n d i a n a ,  however,  s u p p l y  d a t a  was o n l y  q u a n t i f i e d  i n  
terms of t o t a l  a c r e s  f o r  broad  c l a s s i f i c a t i o n s  p r o v i d i n g  no i n d i c a t i o n  of 
a c t u a l  r e s o u r c e  c a p a c i t y  t o  s u p p o r t  r e c r e a t i o n a l  u s e .  2  6  
~ h u b b ~ ~  makes s e v e r a l  o b s e r v a t i o n s  f o l l o w i n g  h i s  r e v i e w  of s t a t e w i d e  p l an -  
n i n g  a p p r o a c h e s :  ( 1 )  t h e r e  i s  a  s i g n i f i c a n t  amount of  p u b l i c  t ime  and money 
go ing  i n t o  s t a t e w i d e  p l a n n i n g  e f f o r t s ,  ( 2 )  t h e r e  i s  l i t t l e  u n i f o r m i t y  of  
a p p r o a c h ,  (3 )  n o t  a l l  s t a t e s  a r e  conv inced  t h a t  s t a t e w i d e  comprehens ive  p l a n s  
which a t t e m p t  t o  q u a n t i f y  and r e l a t e  s u p p l y  and demand a r e  e i t h e r  n e c e s s a r y  o r  
f e a s i b l e ,  and  ( 4 )  s e v e r a l  d o u b t f u l  p l a n n i n g  p r o c e d u r e s  may have  been  ~ e r p e t u a t e d  
b e c a u s e  o f  p r e v i o u s  u s e  and t h e  e a s e  o f  u s e .  Based on t h e s e  o b s e r v a t i o n s  h e  
c o n c l u d e s  t h a t  "a new, more a d e q u a t e  approach  t o  r e c r e a t i o n  p l a n n i n g  i s  
d e s p e r a t e l y  needed"28 and hence  proceeded t o  d e v e l o p  and  a p p l y  a  sys t ems  
a n a l y s i s  p l a n n i n g  approach .  
T h e r e  a p p e a r s  t o  b e  l i t t l e  d i f f e r e n c e  i n  t h e  a p p r o a c h  used  i n  t h e  User- 
Resource  R e c r e a t i o n  P l a n n i n g  Yethod and t h e  C a l i f o r n i a  P u b l i c  Outdoor  Recrea-  
t i o n  P l a n  - 1960;  however,  v a r y i n g  t e c h n i q u e s  were  used  t o  q u a n t i t a t i v e l y  
r e l a t e  s u p p l y  and demand. The User-Resource  R e c r e a t i o n  P l a n n i n g  Yethod d i v i d e s  
r e c r e a t i o n  u s e r s  i n t o  a  l i m i t e d  number of  u s e r  g roups  a c c o r d i n g  t o  t h e  t y p e  and 
q u a l i t y  of r e c r e a t i o n  e x p e r i e n c e  t h a t  each  u s e r  d e s i r e s .  S i n c e  e a c h  u s e r  group 
c a n  be  i d e n t i f i e d  by c e r t a i n  c o l l e c t i v e  s o c i a l  and economic d e t e r m i n a n t s ,  i t  
was c o n s i d e r e d  p o s s i b l e  t o  p r e d i c t  b e h a v i o r a l  p a t t e r n s  from t h e s e  c h a r a c t e r i s -  
t i c s .  P l a n n i n g  g u i d e s  are  used  i n  t h e  a n a l y s i s  of s u p p l y  and demand t o  
2 6 ~ n d i a n a ,  Department  of C o n s e r v a t i o n ,  1965-1975 A P i v o t a l  Decade i n  
I n d i a n a ,  An Expans ion  Program t o  ?feet I n d i a n a ' s  Growing Need f o r  C o n s e r v a t i o n  
and R e c r e a t i o n  ( I n d i a n a p o l i s ,  I n d i a n a :  I n d i a n a  Depar tment  of C o n s e r v a t i o n ,  
1 9 6 4 ) .  
27?1. Chubb, Outdoor R e c r e a t i o n  P l a n n i n g  i n  Y i c h i g a n  by a  Systems A n a l y s i s  
Approach,  P a r t  111, pp.  60-61. 
de te rmine  u s e r  group needs f o r  a c r e a g e  i n  f i v e  broad r e s o u r c e  c l a s s e s .  Outdoor 
r e c r e a t i o n  demand and supp ly  a r e  c a l c u l a t e d  i n  user-days  i n  b o t h  t h e  User- 
Resource P lann ing  Method and t h e  C a l i f o r n i a  P u b l i c  Outdoor R e c r e a t i o n  P l a n  - 
The C a l i f o r n i a  P l a n  assembles  u s e  d a t a  by county f o r  e i g h t  b a s i c  r e c r e a -  
t i o n  a c t i v i t i e s .  The two pr imary f a c t o r s  used t o  d e t e r m i n e  t h e  magnitude of 
r e c r e a t i o n  needs  a r e  t h e  p o p u l a t i o n  i n c r e a s e  and t h e  TIM f a c t o r  (amount of 
l e i s u r e  t i m e ,  income, and m o b i l i t y ) .  Base year  (1958) u s e  d a t a  i s  m u l t i p l i e d  
by t h e  TIM f a c t o r  m u l t i p l i e r  t o  r e p r e s e n t  " t h e  e s t i m a t e d  outdoor  r e c r e a t i o n  
demand t h a t  may be expected i n  each county i n  1980 i f  f a c i l i t i e s  and r e s o u r c e s  
a r e  reasonab ly  adequa te .  112' Then demand i n  user-day u n i t s  i s  r e l a t e d  t o  s u p p l y  
i n  user-day u n i t s .  Based on s p a t i a l  p lann ing  s t a n d a r d s ,  e x i s t i n g  supply i s  
e v a l u a t e d  accord ing  t o  t h e  number of user-days  i t  can  s u p p o r t .  While "it i s  
mathemat ica l ly  s imple  t o  d i v i d e  t h e  number of  a n t i c i p a t e d  a c t i v i t y - d a y s  by t h e  
recommended l e v e l  of u s e  t o  de te rmine  t h e  q u a n t i t y  of f a c i l i t i e s  needed a t  t h i s  
s t a n d a r d s , ~ ' ~ ~  t h e  r e l a t i v e  l a c k  of r e l i a b l e  c a r r y i n g  c a p a c i t i e s  based on 
b i o l o g i c a l  and human accep tance  c a p a b i l i t i e s  weakens t h i s  approach ' s  e f f e c t i v e -  
n e s s .  
S e v e r a l  b a s i c  components and r e l a t i o n s h i p s  a r e  i m p e r a t i v e  i n  deve lop ing  
more s o p h i s t i c a t e d  comprehensive s t a t e w i d e  outdoor  r e c r e a t i o n  p l a n s .  F i r s t l y ,  
e s t i m a t i o n  and q u a n t i f i c a t i o n  of t o t a l  demand f o r  r e c r e a t i o n  a c t i v i t i e s  w i t h i n  
t h e  s t a t e  by survey ing  component r e g i o n s  must b e  accomplished.  A l l  t o o  o f t e n  
s t a t e w i d e  planning becomes preoccupied w i t h  e i t h e r  (1)  g e n e r a l i z i n g  non- 
l o c a l i z e d  r a t e s  of r e c r e a t i o n  behavior  t o  a l l  pe r sons  w i t h i n  t h e  s t a t e ,  o r  
(2)  u s i n g  f a c i l i t y - u s e  f i g u r e s  a s  a  r e f l e c t i o n  of t o t a l  demand. Both of t h e s e  
- - 
2 9 ~ a l i f  o r n i a ,  P u b l i c  Outdoor R e c r e a t i o n  P l a n  Committee, C a l i f o r n i a  P u b l i c  
Outdoor R e c r e a t i o n  P l a n ,  p .  195.  
planning procedures  a r e  weak, bu t  have been perpe tua ted  because of t h e  low 
c o s t s  involved and ea se  of use .  Secondly,  a  s t a t e  must be concerned w i th  t h e  
amount of r e c r e a t i o n  consumed by i t s  r e s i d e n t s  w i t h i n  and o u t s i d e  t h e  s t a t e  a s  
w e l l  a s  t h e  t o t a l  amount of r e c r e a t i o n  consumed w i t h i n  t h e  s t a t e  by r e s i d e n t s  
and non- res iden ts .  T h i r d l y ,  t h e  r e s o u r c e  supply  must be i nven to r i ed  i n  terms 
of r e c r e a t i o n  p o t e n t i a l ,  namely, t h e  optimum number of user-days  by a c t i v i t y  
t h a t  t h e  r e sou rce  b a s e  can suppor t .  Carrying c a p a c i t y  s t anda rds  need t o  be 
developed which r e f l e c t  bo th  b i o l o g i c a l  and human accep tance  l i m i t s .  Fou r th ly ,  
t o  de te rmine  r e s o u r c e  d e f i c i e n c i e s  w i t h i n  a  r e g i o n ,  demand by a c t i v i t y  ( i n  
user-days) must be compared t o  supply  (number of user-days  t h e  r e sou rce  base  
can b e s t  s u p p o r t ) .  F i f t h l y ,  p l ans  must a p p r a i s e  t h e  p o t e n t i a l  of r e c r e a t i o n  
s i t e s  capab le  of making up t h e  d i f f e r e n c e  between e x i s t i n g  r e sou rce  supply and 
r equ i r ed  r e s o u r c e  supply.  L a s t l y ,  a c t i o n  programs f o r  r e s o u r c e  development 
must b e  inc luded .  There i s  a  cons ide r ab l e  l a g  i n  what i s  considered impera t ive  
and t h e  s h o r t  c u t s  i n  l o g i c  c u r r e n t l y  followed i n  a  m a j o r i t y  of s t a t e w i d e  plan- 
n ing  e f f o r t s .  J u s t  a s  t h e  Land and Water Conservat ion Fund Act s t imu la t ed  
r e g i o n a l  and s t a t e w i d e  p lann ing ,  t h e  Act must a l s o  s a n c t i o n  h ighe r  l e v e l s  of 
planning q u a l i t y .  
Regional Planning 
The problems involved i n  d e l i n e a t i n g  a  planning r e g i o n  a r e  of cons ide r ab l e  
concern i n  r e g i o n a l  p lann ing .  P o s s i b i l i t i e s  i nc lude  r e g i o n a l  d e f i n i t i o n  by 
landform and watershed c h a r a c t e r i s t i c s  o r  a long  p o l i t i c a l  boundar ies .  While 
U.S.  Sena te  Document No. 97 encourages r e g i o n a l  d e f i n i t i o n  by landform o r  
watershed,  such p h y s i o g r a p h i c a l l y - d e f i n e d  a r e a s  may n o t  c o i n c i d e  w i t h  census  
r e g i o n s ,  g r e a t l y  reducing t h e  amount of socio-economic d a t a  a v a i l a b l e  f o r  demand 
p r e d i c t i o n  equa t i ons .  Planning c a r r i e d  o u t  w i t h i n  physiographic  r eg ions  o f t e n  
c r o s s e s  p o l i t i c a l  boundar ies  causing d i f f i c u l t i e s  i n  planning implementation.  
Weaknesses involved i n  us ing  p o l i t i c a l  boundar ies  t o  d e l i n e a t e  a  p lann ing  
r e g i o n  a r e  e v i d e n t  i n  most s t a t e w i d e  ou tdoor  r e c r e a t i o n  p l a n s .  There  i s  a  
tendency t o  p l a n  f o r  a  s t a t i c  p o p u l a t i o n  and t o  i g n o r e  human p o p u l a t i o n s  i n  
nearby r e g i o n s .  3 1  
The Department of t h e  I n t e r i o r ,  through t h e  Water Resources  Counci l ,  h a s  
adopted a  c o o r d i n a t e d  i n t e r d e p a r t m e n t a l  program t o  deve lop  comprehensive p l a n s  
f o r  a l l  major r i v e r  b a s i n s  i n  t h e  United S t a t e s .  I n  t h i s  program, t h e  B.O.R.  
i s  r e s p o n s i b l e  f o r  fo rmula t ing  and e v a l u a t i n g  t h e  r e c r e a t i o n  component of t h e s e  
r e g i o n a l  wa te r  r e s o u r c e  development p l a n s .  To i n s u r e  comprehensive r e s o u r c e  
development,  t h e  Bureau p rov ides  planning a s s i s t a n c e  t o  t h e  U.S. Army Corps of 
Engineers ,  32 Bureau of Reclamat ion,  F e d e r a l  Water P o l l u t i o n  Cont ro l  ~ d m i n i s  t r a -  
t i o n ,  3 3  N a t i o n a l  Park  s e r v i c e ,  34 and o t h e r  F e d e r a l  a g e n c i e s  w i t h  development 
a u t h o r i t y .  
There  a r e  two major t y p e s  of r i v e r  b a s i n  s t u d i e s  under  t h e  a u t h o r i z a t i o n  
of t h e  Water Resources  Counci l :  (1)  Type I s t u d i e s  a r e  g e n e r a l  i n  n a t u r e ,  d e a l  
w i t h  t h e  major r i v e r  b a s i n s  a s  r e g i o n s ,  and a r e  u s u a l l y  r e f e r r e d  t o  a s  frame- 
work s t u d i e s ;  and ( 2 )  Type I1 s t u d i e s  a r e  more d e t a i l e d  and d e a l  w i t h  r i v e r  
b a s i n s  and sub-basins .  Type I s t u d i e s  a r e  d e s c r i b e d  a s  f o l l o w s :  
3  1 An example of r e g i o n a l  p lann ing  w i t h i n  p o l i t i c a l  boundar ies  i s  e v i d e n t  
i n  a n  I l l i n o i s  r e g i o n a l  water  r e s o u r c e s  s t u d y  i n  which t h e  r i v e r  i s  ignored  
when i t  e n t e r s  I n d i a n a .  I l l i n o i s ,  Department of P u b l i c  Works and B u i l d i n g s ,  
Kankakee River  Basin  Study: A Comprehensive P lan  f o r  Water Resource Develop- 
ment ( S p r i n g f i e l d ,  I l l i n o i s :  S t a t e  of I l l i n o i s ,  1967) .  
32U. s . ,  Bureau of Outdoor R e c r e a t i o n ,  The Middle M i s s o u r i ,  A Rediscovery:  
A Study of t h e  Outdoor R e c r e a t i o n  P o t e n t i a l  (Washington, D . C . :  U.S. Government 
P r i n t i n g  O f f i c e ,  1968) .  
33U. S .  , Bureau of Outdoor R e c r e a t i o n ,  Water-Oriented R e c r e a t i o n  i n  t h e  
Lake Michigan Bas in  (Ann Arbor,  E ich igan :  Bureau of Outdoor R e c r e a t i o n ,  1965) .  
U .  S. Bureau of Outdoor R e c r e a t i o n ,  Water-Oriented R e c r e a t i o n  i n  t h e  Lake 
O n t a r i o  Bas in  (Ann Arbor ,  Michigan: Bureau of Outdoor R e c r e a t i o n ,  1967) .  
34U. s . ,  Bureau of Outdoor R e c r e a t i o n ,  New England H e r i t a g e ,  The Connec t icu t  
River  N a t i o n a l  R e c r e a t i o n  Area Study (Washington, D . C . :  Bureau of Outdoor 
R e c r e a t i o n ,  1968) .  
. . . we con templa te  comprehensive p l a n s  which would p rov ide  
II economic p r o j e c t i o n s  of economic development,  t r a n s l a t i o n  of such 
p r o j e c t i o n s  i n t o  demands f o r  wa te r  and r e l a t e d  l and  r e s o u r c e  u s e s ,  
h y d r o l o g i c  p r o j e c t i o n s  of wa te r  a v a i l a b i l i t y  b o t h  a s  t o  q u a n t i t y  
and q u a l i t y ,  and p r o j e c t i o n s  of r e l a t e d  l and  r e s o u r c e  a v a i l a b i l i t y ,  
s o  a s  t o  o u t l i n e  t h e  c h a r a c t e r i s t i c s  of p r o j e c t e d  wate r  and r e l a t e d  
l a n d  r e s o u r c e s  problems and t h e  g e n e r a l  approaches  t h a t  appear  
a p p r o p r i a t e  f o r  t h e i r  s o l u t i o n . "  Such framework s t u d i e s  would 
p rov ide  g e n e r a l  gu ides  t o  f u t u r e  water  r e s o u r c e  development. I n  
a d d i t i o n  t o  i n d i c a t i n g  which r e g i o n s ,  o r  sub-basins  w i t h i n  them 
have water  problems c a l l i n g  f o r  prompt d e t a i l e d  p lann ing  e f f o r t s  
a s  w e l l  a s  t h o s e  where no such problems a r e  c u r r e n t  o r  looming, 
such s t u d i e s  w i l l  p rov ide  a  s u b s t a n t i a l  c o n t r i b u t i o n  of f a c t  and 
a n a l y s i s  t o  subsequent  d e t a i l e d  p l a n  f o n n u l a t i 0 n . ~ 5  
Framework s t u d i e s  once completed w i l l  p rov ide  t h e  Water Resources  Counci l  w i t h  
a  g e n e r a l  a p p r a i s a l  of o v e r a l l  water  and r e l a t e d  l and  r e s o u r c e  development 
needs.  They a r e  a l s o  in tended  t o  a c c e l e r a t e  t h e  f o r m u l a t i o n  of d e t a i l e d  p l a n s  
f o r  sub-basins  of each r e g i o n .  Type I Comprehensive Framework S t u d i e s  a r e  
c u r r e n t l y  i n  p r o g r e s s  i n  t h e  fo l lowing  r i v e r  r e g i o n s :  t h e  M i s s o u r i ,  Upper 
M i s s i s s i p p i ,  Ohio, and t h e  Wabash. None of t h e s e  s t u d i e s  were completed a s  
of January  1, 1969. 
Type I1 s t u d i e s  a r e  u s u a l l y  coord ina ted  by a  r i v e r  b a s i n  commission o r  
o t h e r  F e d e r a l  i n t e r a g e n c y - s t a t e  c o o r d i n a t i n g  o r g a n i z a t i o n  and f o c u s  on d e f i n i n g  
p r o j e c t s  i n  s u f f i c i e n t  d e t a i l  t o  e n a b l e  development a u t h o r i z a t i o n .  
P r o j e c t  Planning and Eva lua t ion  
U .  S  . Sena te  Document No. 9736 f  irrnly e s t a b l i s h e s  t h a t  where f e a s i b l e ,  
p l a n s  f o r  i n d i v i d u a l  water  r e s o u r c e  development p r o j e c t s  s h a l l  be  fo rmula ted  
a s  a  p a r t  of a  comprehensive p l a n  f o r  a  r e g i o n ,  r i v e r  b a s i n ,  o r  o t h e r  p lanning 
351J. 8. , Water Resources  Counc i l ,  G u i d e l i n e s  f o r  Framework S t u d i e s ,  1967 
(Washington, D.C . :  Water Resources Counc i l ,  1 9 6 7 ) ,  p. 1. 
3 6 ~ .  S . , S e n a t e ,  P o l i c i e s ,  S t a n d a r d s ,  and Procedures  i n  t h e  Formulat ion,  
E v a l u a t i o n ,  and Review of P l a n s  f o r  Use and Development of Water and Re la ted  
Land Resources ,  Sena te  Document No. 97,  p .  3 .  
a r e a .  Th i s  requirement  was e s t a b l i s h e d  because p r o j e c t  p l ans  can be  b e t t e r  
eva lua ted  when viewed w i t h i n  a  r e g i o n a l  framework. S ince  t h e  B.O.R.  fo rmula tes  
and e v a l u a t e s  t h e  r e c r e a t i o n  component of s e l e c t e d  water  and r e l a t e d  l and  
r e sou rce s  p r o j e c t s ,  t h e  water  r e sou rce  p l a n s  of development agenc i e s  a long  w i th  
Fede ra l  power p r o j e c t  a p p l i c a t i o n s  a r e  reviewed t o  a s c e r t a i n  whether f u l l  con- 
s i d e r a t i o n  h a s  been g iven  by t h e  development agency t o  outdoor r e c r e a t i o n  
development and t h a t  t h e  a c t i o n  proposed i s  j u s t i f i a b l e  and c o n s i s t e n t  w i t h  
n a t i o n a l ,  r e g i o n a l ,  and l o c a l  outdoor r e c r e a t i o n  development o b j e c t i v e s .  3  7 
Water r e sou rce  planning must be c a r r i e d  o u t  on a  f u l l y  comprehensive 
b a s i s ,  namely, a l l  s i g n i f i c a n t  r e s o u r c e  u s e s  and purposes  of development should 
b e  cons idered  i n  t h e  planning process :  
. . . i n c lud ing ,  bu t  no t  l i m i t e d  t o  domest ic ,  munic ipa l ,  a g r i c u l -  
t u r a l ,  and i n d u s t r i a l  u s e s  of wa t e r ;  water  q u a l i t y  c o n t r o l ;  naviga- 
t i o n  i n  r e l a t i o n  t o  t h e  Na t i on ' s  t r a n s p o r t a t i o n  system; hydro- 
e l e c t r i c  power; f lood  p r o t e c t i o n  c o n t r o l  o r  p r even t i on ;  land and 
beach s t a b i l i z a t i o n ;  d r a inage ,  i nc lud ing  s a l i n i t y  c o n t r o l ;  watershed 
p r o t e c t i o n  and management; f o r e s t  and mine ra l  p roduc t ion ;  g r az ing  
and cropland improvement; outdoor  r e c r e a t i o n ,  a s  we l l  a s  s p o r t  and 
commercial f i s h  and w i l d l i f e  p r o t e c t i o n  and enhancement; p rese rva-  
t i o n  of unique a r e a s  of n a t u r a l  beau ty ,  h i s t o r i c a l  and s c i e n t i f i c  
i n t e r e s t  . . . .38 
U.S. Sena te  Document No. 97 a u t h o r i z e s  a l l  of t h e s e  p r o j e c t  purposes  s i n g l y ,  
i n  combination,  o r  i n  a l t e r n a t i v e  combinat ions .  Planning e f f o r t s  a r e  t h e r e f o r e  
in tended  t o  r e c o n c i l e  compet i t ive  p r o j e c t  u s e s  by choosing t h e  b e s t  combination 
of p r o j e c t  u s e s .  Th i s  i s  accomplished through a  b e n e f i t - c o s t  e v a l u a t i o n  t o  
determine t h e  economic f e a s i b i l i t y  of t h e  proposed p r o j e c t  purDoses. 
3 7 ~ .  s ., Bureau of Outdoor Rec rea t i on ,  Planning and Surveys S e r i e s  Manual, 
p .  260.2 .2 .  
3 8 ~ .  s ., Sena te ,  P o l i c i e s ,  S tandards ,  and Procedures  i n  t h e  Formulat ion,  
Eva lua t ion ,  and Review of P lans  f o r  Use and ~ e v e l o ~ m e n t o f  Water and Related 
Land Resources ,  Sena te  Document No. 97, pp.  3-4. 
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The e x t e n t  and n a t u r e  of bo th  water  r e sou rce  development and water  r e c r ea -  
t i o n  r e sou rce  development depends e n t i r e l y  on economic f e a s i b i l i t y .  To d e t e r -  
mine f e a s i b i l i t y ,  a  q u a n t i t a t i v e  measure of demand39 f o r  wate r -or ien ted  
r e c r e a t i o n  must b e  determined.  The t o t a l  economic b e n e f i t  genera ted  by a  
p r o j e c t e d  demand i s  c a l c u l a t e d  by a s s ign ing  t h e  a r b i t r a r y  user-day v a l u e s  
e s t a b l i s h e d  i n  U.S. Sena te  Document No. 97,  Supplement No. 1. 40 The methods 
f o r  e s t ima t i ng  demand i n  v i s i t o r - d a y  u n i t s  and f o r  a s s i g n i n g  a r b i t r a r i l y -  
ass igned  monetary v a l u e s  t o  t h e s e  v i s i t o r - d a y  u n i t s  have been s e v e r e l y  c r i t i c i z e d  
f o r  t h e i r  d e f i c i e n c i e s  i n  l o g i c  and accuracy ,  b u t  a t  t h e  p r e s e n t  t ime t h e s e  
methods a r e  t h e  b e s t  a v a i l a b l e  and a r e  sanc t ioned  f o r  u s e  i n  Fede ra l  water  
r e sou rce  development p r o j e c t  p lann ing .  I t  h a s  been suggested i n  t h e  l i t e r a t u r e  
t h a t  t h e  u se  of a r b i t r a r y  v a l u e s  f a i l s  t o  d i s c r i m i n a t e  between d i f f e r e n t  l e v e l s  
of r e sou rce  q u a l i t y  and t h e  r e g i o n a l  n a t u r e  of r e c r e a t i o n  supply and demand. 
The n e c e s s i t y  t o  a s s i g n  a r b i t r a r y  v a l u e s  t o  v i s i t o r - d a y s  w i l l  d imin i sh  w i t h  
re f inement  of demand e s t i m a t i o n  and b e n e f i t  measurement methods t h a t  a r e  t i e d  
w i th  q u a l i t y  l e v e l s .  Economic f e a s i b i l i t y  p l ays  a n  impor tan t  r o l e  i n  wate r  
r e sou rce  p r o j e c t  p lann ing  where t h e  bene f i t s - t o - cos t s  r a t i o  of one p a r t i c u l a r  
development purpose i s  compared w i t h  t h a t  of ano ther  p r o j e c t  purpose t o  recon- 
c i l e  compet i t ion  among v a r i o u s  p r o j e c t  u se s .  
For r e c r e a t i o n  r e s o u r c e  development t o  compete w i t h  o t h e r  p r o j e c t  purposes ,  
i t  i s  impe ra t i ve  t h a t  a  r e a l i s t i c  monetary v a l u e  be placed on each u n i t  of 
r e c r e a t i o n a l  u se .  I t  i s  j u s t  a s  impor tan t  t h a t  methods of demand e s t i m a t i o n  
39~emand i s  e s t a b l i s h e d  through an e s t i m a t i o n  of r e c r e a t i o n  p a r t i c i p a t i o n  
expected a t  a  p a r t i c u l a r  p r o j e c t  o r  i n  a  subreg ion  surrounding t h e  s i t e .  The 
Bureau of Outdoor Rec rea t i on  i s  concerned w i th  p r o j e c t i n g  r e c r e a t i o n a l  u se  of 
t h e  water  r e sou rce  on t h e  bases  of p a r t i c i p a t i o n  r a t e s  of an  e n t i r e  a r e a ,  no t  
on t h e  b a s i s  of on ly  t h o s e  who p a r t i c i p a t e  i n  outdoor  r e c r e a t i o n  a t  t h e  water  
r e sou rce  under c o n s i d e r a t i o n .  
401J. s ., Sena te ,  Eva lua t ion  S tandards  f o r  Primary Outdoor Rec rea t i on  
B e n e f i t s ,  Senate  Document No. 97,  Supplement No. 1 (Washington, D.C.: U.S. 
Government P r i n t i n g  O f f i c e ,  1964) ,  p .  4. 
be  improved i f  r e c r e a t i o n a l  u s e  i s  t o  r e c e i v e  a n  a c c u r a t e  t o t a l  v a l u a t i o n .  
Summary 
E f f e c t i v e  wa te r  a c r e a g e  a v a i l a b l e  f o r  r e c r e a t i o n  i s  i n s u f f i c i e n t  t o  meet 
t h e  demand f o r  r e c r e a t i o n  i n  many r e g i o n s .  Because of imbalances  and d e f i -  
c i e n c i e s  i n  e f f e c t i v e  wa te r  a c r e a g e  w i t h  subsequent  s o c i a l  and economic 
i m p l i c a t i o n s ,  r e c r e a t i o n  r e s o u r c e  p lann ing  f o c u s e s  on r e l a t i n g  demand f o r  ou t -  
door r e c r e a t i o n  o p p o r t u n i t i e s  and e f f e c t i v e  r e s o u r c e  supp ly  on a  na t ionwide ,  
s t a t e w i d e ,  and r e g i o n a l  and p r o j e c t  l e v e l .  The Outdoor R e c r e a t i o n  Resources 
Review Commission o v e r s i m p l i f i e s  t h e  r e c r e a t i o n  p lann ing  p r o c e s s  i n  r e g a r d  t o  
water  r e s o u r c e  d e v e l o ~ m e n t .  The r e l a t i n g  of wa te r  r e s o u r c e  supp ly  t o  f u t u r e  
demand f o r  wa te r  r e c r e a t i o n  i s  n o t  enough t o  j u s t i f y  development of wa te r  
r e c r e a t i o n  r e s o u r c e s  because  r e c r e a t i o n  i s  a shared  u s e  of w a t e r .  T h e r e f o r e ,  
development of wa te r  r e s o u r c e s  may n o t  be  t i e d  t o  a n  i n c r e a s i n g  demand f o r  
wa te r  r e c r e a t i o n  o p p o r t u n i t i e s .  
Planning e f f o r t s  of t h e  Bureau of Outdoor R e c r e a t i o n  a r e  more e f f e c t i v e  
when d e a l i n g  w i t h  l and  r e s o u r c e s  a l l o c a t e d  f o r  r e c r e a t i o n a l  use .  Park a r e a s  
a r e  in tended  f o r  a  s ing le -purpose  u s e ,  r e c r e a t i o n .  Planning f o r  r e c r e a t i o n a l  
u s e  of wa te r  r e s o u r c e s  i s  more e f f e c t i v e  when i t  i s  a  r e s p o n s i b i l i t y  of a  water  
r e s o u r c e s  planning agency. I n  t h i s  manner, r equ i rements  of a l l  wa te r  u s e s  can 
be i n t e g r a t e d  t o  a l l o w  f o r  optimum wate r  r e s o u r c e  u s e .  T h i s  p r o c e s s  encourages  
t h e  r e c r e a t i o n - o r i e n t e d  planning o r g a n i z a t i o n  t o  p rov ide  demand-supply-needs 
d a t a  f o r  i n t e g r a t i o n  i n t o  a  r e g i o n a l  comprehensive wate r  r e s o u r c e s  p lan .  The 
Bureau of Outdoor R e c r e a t i o n  i s  a u t h o r i z e d  t o  c a r r y  o u t  t h i s  t a s k  i n  F e d e r a l  
wa te r  r e s o u r c e  p lann ing .  
CHAPTER V I  
USER-RESOURCE PLANNING CONSIDERATIONS 
I n t r o d u c t i o n  
It  i s  t h e  i n t e n t i o n  of t h i s  c h a p t e r  t o  d i s c u s s  r e c r e a t i o n  r e s o u r c e  planning 
i n  terms o f  i t s  i n t e r r e l a t e d  demand and supp ly  compenents. There  i s  a  need t o  
c l a r i f y  t h e  v a r i o u s  concep t s  of demand a s  they  a r e  p r e s e n t l y  used o r  a s  they  may 
b e  used i n  t h e  f u t u r e .  Without a  working knowledge of t h e  i n f l u e n c e  of i n d i v i d -  
u a l  p r e f e r e n c e s  and how t o  i n c o r p o r a t e  t h i s  d a t a  i n t o  p l a n n i n g ,  t h e  p r e d i c t i o n  
of p a r t i c i p a t i o n  a s  a  r e f l e c t i o n  of demand h a s  r e c e i v e d  t h e  most a t t e n t i o n  i n  
t h e  l i t e r a t u r e .  T h i s  p r e d i c t i o n  p r o c e s s  i s  d i s c u s s e d  f o r :  (1)  a  g i v e n  popula- 
t i o n ,  ( 2 )  a  s p e c i f i c  l o c a t i o n  o r  p r o j e c t ,  and ( 3 )  a  g i v e n  a r e a  and/or  census  
r e g i o n .  Methods used i n  s t a t e w i d e  p lann ing  t o  de te rmine  p a r t i c i p a t i o n  a r e  
compared w i t h  t h e  complex, b u t  more s e n s i t i v e ,  r e g r e s s i o n  methods. S i n c e  t h e  
improvement of r e g r e s s i o n  p r e d i c t i o n  e q u a t i o n s  r e s t s  on f u r t h e r  unders tand ing ,  
i d e n t i f i c a t i o n ,  and q u a n t i f i c a t i o n  of socio-economic and environmental  v a r i a b l e s  
a f f e c t i n g  p a r t i c i p a t i o n  and u s e ,  t h e s e  v a r i a b l e s  a r e  reviewed t o g e t h e r  w i t h  
t h e i r  weight  of i n f l u e n c e ,  i f  known. 
The supp ly  component i s  f i r s t  d i s c u s s e d  i n  terms of i n v e n t o r i e s .  When 
i n v e n t o r i e s  a r e  canver ted  i n t o  c a p a c i t y  d a t a  t h a t  r e c o g n i z e  p h y s i c a l  and a t t i -  
t u d i n a l  c o n s i d e r a t i o n s ,  demand and supply components c a n  be  compared t o  de te rmine  
t h e  e x t e n t  of r e s o u r c e  needs .  T h i s  comparison p r o c e s s  i s  d i s c u s s e d  t o g e t h e r  w i t h  
t h e  c a r r y i n g  c a p a c i t y  concept  a s  used and misused i n  t h e  l i t e r a t u r e .  Planning 
s t a n d a r d s  t h a t  meet t h e  accep ted  concep tua l  d e f i n i t i o n  of c a r r y i n g  c a p a c i t y  a r e  
documented. S e v e r a l  r e g i o n a l  a n a l y s i s  methods of v a r y i n g  complexi ty  and d e g r e e s  
of o b j e c t i v i t y  a r e  compared and c o n t r a s t e d  t o  i l l u s t r a t e  t h e  p r e s e n t  s t a t e  of 
knowledge.  These  methods are  used t o  supplement  t h e  p l a n n i n g  p r o c e s s  by p ro -  
v i d i n g  v e h i c l e s  f o r  i n c o r p o r a t i n g  e n v i r o n m e n t a l  q u a l i t i e s  c o n s i d e r e d  t o  b e  of 
v a l u e  t o  a wide  r a n g e  o f  r e c r e a t i o n  u s e r  g r o u p s .  
Throughout t h e  d i s c u s s i o n  of demand and u s e  p r e d i c t i o n ,  r e c r e a t i o n  r e s o u r c e  
p o t e n t i a l ,  and c a r r y i n g  c a ~ a c i t y ,  a  common theme t h a t  r e c o g n i z e s  t h e  c l o s e  
i n t e r r e l a t i o n s h i p s  of man and h i s  envi ronment  i s  emerging i n  t h e  l i t e r a t u r e .  
P e o p l e s '  p r e f e r e n c e s ,  tastes ,  and s a t i s f a c t i o n s  t o g e t h e r  w i t h  c o n s e q u e n t i a l  
b e h a v i o r  p a t t e r n s  are becoming more i m p o r t a n t  i n  t h e  p l a n n i n g  p r o c e s s .  There-  
f o r e ,  t h e  r o l e  o f  human a t t i t u d e s  and t h e  d e g r e e  t o  which a t t i t u d e s  a r e  
p r e s e n t l y  c o n s i d e r e d  i n  r e s o u r c e  p l a n n i n g  w i l l  be  a s s e s s e d .  
P r e d i c t i o n  of T o t a l  R e c r e a t i o n  Demand o r  P a r t i c i p a t i o n  -- 
I n t r o d u c t i o n  
P r e d i c t i o n  of  r e c r e a t i o n  demand f o r  a ~ o p u l a t i o n  o r  w i t h i n  a r e g i o n  i s  
c r i t i c a l  i n f o r m a t i o n  f o r  b a l a n c i n z  r e s o u r c e  s u p p l y  and u s e r  r e q u i r e m e n t s  i n  any 
p l a n  r e g a r d l e s s  of  s c o p e .  L i k e w i s e ,  p r e d i c t i o n  of  demand a t  e x i s t i n g  o r  pro-  
posed w a t e r  r e s o u r c e  developments  i s  e s s e n t i a l  t o  d e t e r m i n i n g  economic f e a s i -  
b i l i t y  of development .  What do w e  mean when we u s e  t h e  t e r m  "demand"? 
F i r s t l y ,  t h e r e  i s  a  l i m i t e d  c o n c e p t  of demand t h a t  i s  commonly used  i n  
p l a n n i n g ,  namely,  t h a t  m a n i f e s t  o r  e f f e c t i v e  demand e q u a l s  t h e  p o p u l a t i o n ' s  
e x p r e s s e d  d e s i r e  t o  p a r t i c i p a t e  i n  a n  a c t i v i t y  o r  u s e  a  p a r t i c u l a r  s i t e ,  
1 M a n i f e s t  o r  e f f e c t i v e  demand i s  r e f e r r e d  t o  a s  p a r t i c i p a t i o n ,  consumpt ion ,  2 
1 T h i s  w r i t e r  p r e f e r s  t o  u s e  t h e  te rm p a r t i c i p a t i o n  b e c a u s e  of i t s  wide 
a p p l i c a t i o n  t o  a p o p u l a t i o n ,  r e g i o n ,  o r  s i t e .  
2 ~ .  W. Gahan, "A R e g i o n a l  A n a l y s i s  of  F a c t o r s  Af f e c t i n g  t h e  Demand f o r  
and P a r t i c i p a t i o n  i n  Water -Oriented  R e c r e a t i o n  A c t i v i t i e s "  (unpub l i shed  r e s e a r c h  
p a p e r ,  Department of R e c r e a t i o n  and Pa rk  A d m i n i s t r a t i o n ,  U n i v e r s i t y  of I l l i n o i s ,  
{Jrbana,  I l l i n o i s ,  1 9 6 8 ) ,  p .  8 .  
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o r  u t i l i z a t i o n .  Th i s  concept  of demand e l i m i n a t e s  from p lann ing  c o n s i d e r a t i o n  
t hose  people  who may d e s i r e  t o  p a r t i c i p a . t e  b u t  who f o r  l a c k  of l e i s u r e  t ime o r  
I. 
money do no t  p a r t i c i p a t e .  
Secondly,  t h e r e  e x i s t s  some a d d i t i o n a l  d e s i r e  t o  p a r t j - c i p a t e  i n  water-  I 
o r i e n t e d  r e c r e a t i o n  a c t i v i t y  o r  u se  a  p a r t i c u l a r  s i t e  which i s  cons t r a ined  f o r  
I 
v a r i o u s  r ea sons .  Such unexpressed o r  u n f u l f i l l e d  d e s i r e  t o  p a r t i c i p a t e  i s  1 
termed l a t e n t  o r  dormant demand f o r  r e c r e a t i o n .  It is  assumed t h a t  t h i s  demand 
i s  r e f l e c t e d  i n  a  pe r son ' s  p r e f e r ences  f o r  a c t i v i t y  even though he may no t  
1 
p a r t i c i p a t e .  1 
T h i r d l y ,  t h e r e  i s  a  broad d e f i n i t i o n  of demand t h a t  i nc ludes  peoples1  
expressed o r  f u l f i l l e d  d e s i r e  t o  p a r t i c i p a t e  i n  outdoor  r e c r e a t i o n  o r  u s e  a  
p a r t i c u l a r  s i t e  and t h e i r  unexpressed o r  u n f u l f i l l e d  d e s i r e  t o  p a r t i c i p a t e  o r  
I 
use  a  p a r t i c u l a r  s i t e .  Th i s  i s  cons idered  t o t a l  o r  agg rega t e  demand and 
i nc ludes  bo th  p a r t i c i p a t i o n  and p r e f e r r e d  r e c r e a t i o n  a c t i v i t y .  4  I 
Demand, r e g a r d l e s s  of concep tua l  d e f i n i t i o n  used ,  can be t h e o r e t i c a l l y  
i d e n t i f i e d  and measured f o r  v a r i o u s  p o i n t s  i n  t ime.  For example, Tomazinis and I 
Gabbour have cons t ruc t ed  a  p r o j e c t i o n  model which a l l ows  p r e sen t  mani fes t  and . 1 
l a t e n t  demand f o r  a  g iven  a c t i v i t y  a long w i th  t h e  v a r i a b l e s  a f f e c t i n g  t h i s  I 
p r e s en t  demand t o  be p ro j ec t ed  i n t o  t h e  f u t u r e .  i 
. . . by u s ing  t h e  proper  r e l a t i o n s h i p s  (sub-models) one can  reach  
an e s t i m a t e  of t h e  t o t a l  demand f o r  a n  a c t i v i t y  i n  a  s p e c i f i e d  
r eg ion  a t  a  g iven  t ime (p .  15)  . 5  
3 ~ .  W .  McCoy, "Analysis of t h e  U t i l i z a t i o n  of Outdoor Rec rea t i on  i n  
Tennessee" (unpublished Ph.D. d i s s e r t a t i o n ,  Un ive r s i t y  of Tennessee,  Knoxvi l l e ,  j 
Tennessee,  1966) ,  p .  24. 
4 ~ .  S  , Fede ra l  Water P o l l u t i o n  Cont ro l  Adminis t ra t ion ,  Water-Oriented 
Recrea t ion  Benefits--A Study of t h e  Recrea t ion  B e n e f i t s  - Der ivab le  from Various 
Leve ls  of Water O u a l i t v  of t h e  Del-aware River  ( P h i l a d e l ~ h i a .  Pennsvlvania:  
- 
I n s t i t u t e  of Environmental  S t u d i e s ,  Un ive r s i t y  of Pennsy lvan ia ,  1966) ,  pp. 9-14. 
The c u r r e n t  academic approach t o  de te rmin ing  demand i s  t o  i d e n t i f y ,  we igh t ,  and 
6  
u s e  t h e  under ly ing  de te rminan ts  o r  s h i f t c i r s  i n  a  l i n e a r  r e g r e s s i o n  model. 
Demand p r e d i c t i o n  i s  t h e r e f o r e  based on what a  g i v e n  s e t  of s h i f t e r  v a r i a b l e s  
a r e  expected t o  produce.  
There  i s  c o n s i d e r a b l e  d ivergence  i n  t h e  scope ,  purposes ,  and methods of 
economists  and r e c r e a t i o n  r e s o u r c e  ~ l a n n e r s  i n  demand e s t i m a t i o n .  While t h e  
economis t ' s  demand is  a  measure of t h e  volume of t o t a l  demand ( f u l f i l l e d  o r  
u n f u l f i l l e d  d e s i r e  t o  p a r t i c i p a t e )  i n  d o l l a r s  and c e n t s ,  t h e  r e c r e a t i o n  r e s o u r c e  
p l a n n e r ' s  concept  of demand i s  u s u a l l y  a  measure of consumption i n  user-days .  
The economist  g e n e r a l l y  b e l i e v e s  t h a t  t h e  r e c r e a t i o n  r e s o u r c e  p lanner  is  
misus ing  t h e  terms "demand" and "demand a n a l y s i s "  because  he  i s  u s i n g  non- 
monetary measures of demand t o  avoid  problems of p r i c i n g .  However, i n  o rder  
t o  b a l a n c e  r e c r e a t i o n  r e s o u r c e  supply and demand, t h e r e  i s  no need t o  de te rmine  
t h e  amount of a  p a r t i c u l a r  good o r  s e r v i c e  purchased i n  a  g i v e n  t ime per iod  a t  
s p e c i f i e d  p r i c e s  pe r  u n i t .  The concern f o r  a  p r i c e d  volume i s  more r e l a t e d  t o  
b e n e f i t  v a l u a t i o n .  
The economis t ' s  concept  of demand i s  u s u a l l y  r e s t r i c t e d  t o  r e s o u r c e  
development f e a s i b i l i t y  s t u d i e s  where a  demand schedu le  i s  used t o  r e v e a l  t h e  
number of pe rsons  engaging i n  o r  p r e f e r r i n g  r e c r e a t i o n  a t  s p e c i f i e d  p r i c e s  per 
u n i t  of u s e  t o  e s t a b l i s h  b e n e f i t  v a l u e s .  Contr ived s t u d i e s  a r e  c a r r i e d  o u t  
w i t h  t h e  i n t e n t i o n  of p r a g m a t i c a l l y  measuring b e n e f i t s  a c c r u i n g  t o  r e c r e a t i o n  
p a r t i c i p a n t s ,  r e g i o n s ,  o r  s o c i e t y ;  deve lop ing  means of s i m u l a t i n g  t h e s e  
7  
measures ;  and determining a  schedu le  of t o t a l  b e n e f i t s .  A l t e r n a t e l y ,  
r e c r e a t i o n  r e s o u r c e  p l a n n e r s  f o c u s  on p r a c t i c a l  c a l c u l a t i o n  of t o t a l  r e c r e a t i o n  
6 ~ n  economics l i t e r a t u r e ,  s h i f t e r  v a r i a b l e s  a r e  independent v a r i a b l e s  t h a t  
a f f e c t  and de te rmine  r e c r e a t i o n  behavior  o r  p r e f e r e n c e s .  
7 ~ .  s , S e n a t e  Document No. 97,  Supplement No. 1 e s t a b l i s h e s  a t t r i b u t e d  
b e n e f i t  v a l u e s  which a r e  s a i d  t o  r e p r e s e n t  what p a r t i c i p a n t s  a r e  w i l l i n g  t o  
pay f o r  t h e  r e c r e a t i o n  exper ience .  
b e n e f i t s  by de te rmin ing  t h e  amount of p a r t i c i p a t i o n  expec ted  i n  a  p a r t i c u l a r  
r e g i o n  o r  from a  r e g i o n a l  p o p u l a t i o n  and a t t r i b u t i n g  a r b i t r a r i l y - e s t a b l i s h e d  
b e n e f i t  v a l u e s  t o  t h i s  consumption. 
The r e c r e a t i o n  r e s o u r c e  p l a n n e r ' s  concep t  of demand i s  u s u a l l y  concerned 
w i t h  p r e d i c t i n g  r e c r e a t i o n  behav ior  p a t t e r n s  of a  p o p u l a t i o n  f o r  a  p a r t i c u l a r  
r e g i o n ,  o r  a  s i t e .  He u s e s  p a r t i c i p a t i o n  a s  a  p lann ing  i n d i c a t o r  f o r  demand 
because  h e  is u s u a l l y  i n c a p a b l e  of probing human a t t i t u d e s  of p a r t i c i p a n t s  and 
n o n - p a r t i c i p a n t s  t o  de te rmine  t h e  e x t e n t  of dormant demand by a c t i v i t y .  
S e v e r a l  approaches  u s i n g  non-monetary measurement of demand f o c u s  e n t i r e l y  on 
e x t e n t  of p a r t i c i p a t i o n  : 
Such measures i n c l u d e  number of v i s i t s  t o  r e c r e a t i o n  a r e a s ,  p e r c e n t  
of pe rsons  p a r t i c i p a t i n g  i n  a  p a r t i c u l a r  a c t i v i t y  d u r i n g  a  s p e c i f i e d  
t ime  per iod  a s  w e l l  a s  d e g r e e  of p a r t i c i p a t i o n ,  and t ime s p e n t  away 
from home and d i s t a n c e  t r a v e l e d  i n  connec t ion  w i t h  v a r i o u s  t y p e s  of 
outdoor  r e c r e a t i o n  o c c a s i o n s .  8  
These approaches  appear  l o g i c a l  f o r  de te rmin ing  t h e  amount and r a t e  of consump- 
t i o n ,  b u t  danger  l i e s  i n  o v e r g e n e r a l i z a t i o n  w i t h  i n t e n t  t o  s i m p l i f y  t h e  concept  
of demand. S t u d i e s  p u r p o r t i n g  t o  p r o j e c t  demand on t h e  b a s i s  o f  p a r t i c i p a t i o n  
o r  u s e  d a t a  do s o  s u b j e c t  t o  t h e  g e n e r a l  c r i t i c i s m  of economists  because  t h e y  - 
9 
e q u a t e  consumption w i t h  t o t a l  demand. Knetsch makes t h i s  p o i n t  i n  t h e  follow- 
i n g  s t a t e m e n t  : 
P r o j e c t i o n s  which a r e  made t o  s u b s t a n t i a t e  t h e s e  c l a i m s  ( t h a t  of 
i n c r e a s i n g  demand), a r e  no t  r e a l l y  p r o j e c t i o n s  of demand, b u t  
r a t h e r  t h e y  a r e  p r o j e c t i o n s  of consumption. The d a t a  which a r e  
used i n  s u p p o r t  of them a r e  i n v a r i a b l y  u s e  d a t a ,  i . e . ,  t h e y  a r e  
a t t e n d a n c e . f i g u r e s  f o r  e x i s t i n g  f a c i l i t i e s ,  o r  t h e  number of 
a c t i v i t y  days  engaged i n  by t h e  p o p u l a t i o n  concerned . . . . 
8 ~ .  s  , Outdoor R e c r e a t i o n  Resources Review Commission, P r o s p e c t i v e  Demand 
f o r  Outdoor R e c r e a t i o n  (Washington, D . C . :  U.S. Government P r i n t i n g  O f f i c e ,  
1962) ,  p. 1. 
'5. I,. Knetsch,  "Problems of Appraised Demand," Water Resources  and 
Economic Development of t h e  West, Repor t  1 3  (Berkeley,  C a l i f o r n i a :  Committee 
on t h e  Economics of Water Resources Development of t h e  Western A g r i c u l t u r a l  
Economics Research Counc i l ,  1964) .  
These a t t e n d a n c e  f i g u r e s  o r  u s e  f i g u r e s  a r e  t h e  n e t  e f f e c t  of t h e  
e x i s t i n g  supp ly .  The r e s u l t ,  t h e n ,  i s  n o t  a n  e s t i m a t e  of t h e  
demand bu t  a g a i n  'an e s t i m a t e  of t h e  consumption which conse- 
q u e n t l y  o c c u r s  . l o  
These c r i t i c i s m s  p o i n t  o u t  t h a t  r e c r e a t i o n  r e s o u r c e  p l a n n e r s  a r e  t o o  preoccupied 
w i t h  p r o j e c t i n g  consumption and i g n o r e  t h e  o t h e r  a s p e c t  of demand--preferred 
behavior-- for  l a c k  of c o n c e p t u a l i z a t i o n  and q u a n t i f i c a t i o n  means. 
E f f o r t s  must b e  made t o  move c l o s e r  t o  i n v e s t i g a t i n g  and measur ing t o t a l  
demand f o r  wa te r  r e c r e a t i o n .  T h i s  i s  suppor ted  by Tomazinis and Gabbour who 
c i t e  a n  advantage t o  p r e d i c t i n g  b o t h  consumed and p r e f e r r e d  r e c r e a t i o n  b e h a v i o r .  
Es t imat ing  r e c r e a t i o n  demand i n  t h i s  way would permit  t h e  p lann ing  
a n a l y s t  t o  s p e c i f y  t h e  demand which may occur  under a  c e r t a i n  s e t  
of c i rcumstances ,  and a l s o  t h e  demand which may b e  l e f t  unexpressed 
and consequen t ly  go u n s a t i s f i e d  .I1 
The more t h a t  can  b e  l e a r n e d  abou t  p a r t i c i p a t i o n  o r  consumption b r i n g s  t h e  
i n v e s t i g a t o r  c l o s e r  t o  de te rmin ing  t o t a l  demand, f u r t h e r  reduc ing  t h e  magnitude 
of t h e  unknown l a t e n t  demand. It i s  t o t a l  demand r a t h e r  t h a n  p a r t i c i p a t i o n  
a l o n e  t h a t  must b e  p r e d i c t e d  t o  i n s u r e  optimum a l l o c a t i o n  of outdoor  r e c r e a t i o n  
r e s o u r c e s .  
12  The O . R . R . R . C . ' s  N a t i o n a l  R e c r e a t i o n  Survey e l i c i t e d  respondent  a c t i v i t y  
p r e f e r e n c e s  a s  a  measure of dormant demand t o  supplement p a r t i c i p a t i o n  d a t a .  
. . . we proposed t o  examine t h e  p a t t e r n  of p r e f e r e n c e s  f o r  outdoor 
a c t i v i t i e s  a s  expressed by t h e  p o p u l a t i o n ,  b o t h  i n  terms of t h e  
a c t i v i t i e s  g e n e r a l l y  p r e f e r r e d  ( l s t ,  2d, and 3d c h o i c e s  combined, 
and p r e f e r e n c e s  expressed i n  terms of p a r t i c u l a r  outdoor  o c c a s i o n s .  
The l a t t e r  a r e  a v a c a t i o n ,  a  t r i p ,  a  d a y ' s  o u t i n g ,  and a n  o c c a s i o n  
of o n l y  2  t o  3 hours  d u r a t i o n .  For t h e  summer season  o n l y ,  some 
of t h e  ~ ~ c i o e c ~ n ~ m i c  c h a r a c t e r i s t i c s  of t h e  p o p u l a t i o n  may be 
examined i n  r e l a t i o n  t o  t h e i r  p r e f e r e n c e s  . I 3  
l 0 1 b i d . ,  p.  49. 
"u. s . , F e d e r a l  Water P o l l u t i o n  Cont ro l  A d m i n i s t r a t i o n ,  Water-Oriented 
Recreation--A Study of t h e  R e c r e a t i o n  B e n e f i t s  D e r i v a b l e  from Various  L e v e l s  
of Water Q u a l i t y  of t h e  Delaware R i v e r ,  p.  11. 
12u. 6 .  , Outdoor R e c r e a t i o n  Resources  Review Commission, N a t i o n a l  Recrea- 
t i o n  Survey (Washington, D . C . :  U.S. Government P r i n t i n g  O f f i c e ,  1962) .  
~ e i d l ~  h y p o t h e s i z e s  t h a t  human p r e f e r e n c e s  might b e  a b e t t e r  c r i t e r i o n  f o r  
d e c i s i o n  making t h a n  u s e  of a t t e n d a n c e  o r  o t h e r  consumption d a t a .  S i n c e  p r e f e r -  
ence  s t u d i e s  s e e k  t o  i d e n t i f y  human wants and d e s i r e s ,  i t  i s  p o s s i b l e  t o  r e v e a l  
t h a t  peop le  do i n  f a c t  p r e f e r  r e c r e a t i o n  o p p o r t u n i t i e s  o t h e r  t h a n  a r e  i n  e x i s t -  
ence.  S t u d i e s  based on consumption d a t a  a r e  i n s e n s i t i v e  i n  t h a t  t h e y  e q u a t e  
consumption w i t h  human s a t i s f a c t i o n .  By i n t r o d u c i n g  t h e  wants  and d e s i r e s  of 
b o t h  p a r t i c i p a n t s  and n o n - p a r t i c i p a n t s ,  t h e  r e s e a r c h e r  adds  a d imension t o  
demand a n a l y s i s  t h a t  may improve t h e  accuracy  of p r e d i c t i o n .  I n  r e v e a l i n g  a 
weakness i n  h i s  na t ionwide  study15 of u s e r  d e s i r e s ,  Reid u n d e r s c o r e s  t h e  b e l i e f  
t h a t  i n d i v i d u a l  p r e f e r e n c e s  a r e  based on v a r y i n g  normat ive  v a l u e  schemes due  t o  
d i f f e r e n c e s  i n  background, e x p e r i e n c e ,  and motva t ions .  Ra ther  t h a n  assume a 
homogeneity i n  e x p e r i e n c e  and background among a l l  u s e r s ,  h e  s u g g e s t s  t h e  
fo rmat ion  of i d e n t i f i a b l e  groups  based on s i m i l a r  v a l u e s ,  a t t i t u d e s  and /or  
b e l i e f s  a s  i l l u s t r a t e d  by ~ n d e r s o n ' ~  i n  t h e  User-Resource R e c r e a t i o n  Planning 
Method. 
. . . s t u d i e s  which d e a l  w i t h  p r e f e r e n c e s  based upon more o r  l e s s  
homogeneous groups  d i s p l a y i n g  s p e c i f i e d  b e h a v i o r a l  o r  m o t i v a t i o n a l  
c h a r a c t e r i s t i c s  a r e  e q u a l l y  a l i c a b l e  t o  o r i g i n  (home) a s  t o  on- 
s i t e  ( r e c r e a t i o n  a r e a )  s t u d y .  !?$' 
P r e f e r e n c e  d a t a  cannot  b e  s o l e l y  equated w i t h  demand d a t a  because  what people  
v e r b a l i z e  a s  t h e i r  r e c r e a t i o n  wants and what they  choose t o  p a r t i c i p a t e  i n  a r e  
1 4 ~ .  M  Reid ,  " U t i l i z i n g  User P r e f e r e n c e s  i n  P r e d i c t i n g  Outdoor Recrea t ion  
Demand," R e c r e a t i o n  Research (Washington, D . C . :  American A s s o c i a t i o n  of H e a l t h ,  
P h y s i c a l  Educat ion and R e c r e a t i o n ,  1 9 6 6 ) ,  pp.  86-93. 
15L. M. Reid ,  "Outdoor R e c r e a t i o n  P r e f e r e n c e s .  A Nationwide Study of User 
D e s i r e s "  (unpubl ished Ph.D. d i s s e r t a t i o n ,  Michigan S t a t e  U n i v e r s i t y ,  Eas t  
Lansing,  Michigan, 1963) .  
1 6 ~ a t i o n a l  Advisory Counci l  on Regional  R e c r e a t i o n  P lann ing ,  A User- 
Resource R e c r e a t i o n  Planning Method (Hidden V a l l e y ,  Loomis, C a l i f o r n i a :  
N a t i o n a l  Advisory Counci l  on Regional  R e c r e a t i o n ,  1959) ,  pp. 27-32. 
I 7 ~ e i d ,  " U t i l i z i n g  User P r e f e r e n c e s  i n  P r e d i c t i n g  Outdoor R e c r e a t i o n  
Demand," R e c r e a t i o n  Research,  p.  88.  
o f t e n  no t  t h e  same. P r e f e r ences  can  be e l i c i t e d  from survey respondents  w i th  
va ry ing  degrees  of s o p h i s t i c a t i o n ,  bu t  t h e  ques t i on  remaining i s  how can t h i s  
v a r i a b l e  be  measured and weighted f o r  u s e  i n  a  r e g r e s s i o n  p r e d i c t i o n  equa t i on .  
Human p r e f e r ences  a r e  cons idered  a c r i t i c a l  component of demand, bu t  t h e  v a l u e  
of such a c o n s i d e r a t i o n  i s  s e r i o u s l y  diminished by l a c k  of q u a n t i t a t i v e  means 
t o  measure and weigh t h e  magnitude of t h i s  v a r i a b l e .  
Both s o c i a l  s c i e n t i s t s  and economists s eek  t o  measure t h e  e x t e n t  t o  which 
socio-economic and environmental  v a r i a b l e s  i n f l u e n c e  t o t a l  demand, p a r t i c i p a -  
t i o n  o r  p r e f e r ences .  The i d e n t i f i c a t i o n ,  examinat ion,  measurement, and /or  u s e  
of t h e s e  v a r i a b l e s  has  r e ce ived  cons ide r ab l e  a t t e n t i o n  i n  t h e  l i t e r a t u r e .  With 
cont inued d a t a  re f inement  and v a r i a b l e  d e f i n i t i o n ,  i t  w i l l  be  p o s s i b l e  t o  
weight t h e s e  independent v a r i a b l e s  and p r e d i c t  t h e  t o t a l  demand f o r  any popula- 
t i o n  o r  r e g i o n  u s ing  a  r e g r e s s i o n  equa t i on .  A t  p r e s e n t ,  we a r e  on ly  a b l e  t o  
p r e d i c t  g r o s s  p a r t i c i ~ a t i o n  because of l a c k  of agreement on s h i f t e r  v a r i a b l e s  
and t h e i r  degree  of i n f l u e n c e  on p a r t i c i p a t i o n .  18  
On t h e  s i t e  o r  p r o j e c t  l e v e l ,  U.S. Sena te  Document No. 97, Supplement No. 1 
prov ides  t h e  r e c r e a t i o n  r e sou rce  p lanner  w i th  a  range  of v a l u e s  which can be 
a s s igned  t o  p r ed i c t ed  p a r t i c i p a t i o n  d a t a  and summed t o  determine t o t a l  p r o j e c t  
r e c r e a t i o n  b e n e f i t s .  Herein  l i e s  a  g r e a t  cha l l enge  t o  economists .  Through 
t h e i r  work can  t h e s e  imputed v a l u e s  be  s u b s t a n t i a t e d  and /or  a u t h e n t i c a t e d .  
Approaches f o r  P r e d i c t i n g  Water Recrea t ion  P a r t i c i ~ a t i o n  
P r e d i c t i o n  of a  P o p u l a t i o n ' s  P a r t i c i p a t i o n  
- 
The O . R . R . R . C .  was t o  "determine t h e  amount, k ind ,  q u a l i t y ,  and l o c a t i o n  
of such outdoor r e c r e a t i o n  r e sou rce s  and o p p o r t u n i t i e s  t h a t  w i l l  be r equ i r ed  by 
18u. s . , Bureau of Outdoor Rec rea t i on ,  - An In t e r im  Method f o r  P ro j  e c t i n g  
Rec rea t i on  Use of Outdoor Recrea t ion  Resources and F a c i l i t i e s  i n  a  Sub-Region 
(Washington, D . C . :  Bureau of Outdoor Rec rea t i on ,  Department of t h e  I n t e r i o r ,  
n . d . ) ,  p .  12 .  
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t h e  y e a r  1976 and t h e  y e a r  2000. 111' The Commission "designed i t s  f a c t - g a t h e r i n g  
t o  p r o v i d e  i n f o r m a t i o n  about  a n  a r r a y  of ou tdoor  r e c r e a t i o n  a c t i v i t i e s  which 
could  b e  p r o j e c t e d  i n t o  t h e  f u t u r e  f o r  t h e  Na t ion ,  f o r  l a r g e  census  r e g i o n s ,  
and f o r  p l a c e s  of r e s i d e n c e  of v a r i o u s  s i z e .  "20 P r o j e c t i o n s  i n  t h i s  form could 
be  r e a d i l y  r e l a t e d  t o  d a t a  on t h e  number and c a p a c i t y  of f a c i l i t i e s  a v a i l a b l e  
and cou ld  i n d i c a t e  t h e  a r e a s  under g r e a t e s t  p r e s s u r e .  The O.R.R.R.C.  t h u s  pro- 
v i d e s  a  workable example of p a r t i c i p a t i o n  p r e d i c t i o n  f o r  t h e  many s t a t e w i d e  
p lann ing  e f f o r t s  funded under t h e  Land and Water Conserva t ion  Fund Act.  
The common method of p r e d i c t i n g  p a r t i c i p a t i o n  by a g i v e n  p o p u l a t i o n  is  t o  
m u l t i p l y  1960 p a r t i c i p a t i o n  r a t e s  developed by t h e  O.R.R.R.C.  by p r o j e c t e d  
p o p u l a t i o n  l e v e l s  t o  a r r i v e  a t  t h e  number of p r o j e c t e d  user-days of a c t i v i t y  
expec ted .  P r o j e c t i o n s  must t h e n  be  a d j u s t e d  by socio-economic m u l t i p l i e r s .  
T h i s  method, however, w i l l  produce g r o s s  p r e d i c t i o n s  which a r e  inadequa te  
because:  (1)  a r e l a t i v e  Constance i n  s o c i a l  and environmental  f a c t o r s  i s  
assumed, (2 )  t h e  amount of r e c r e a t i o n  consumed w i t h i n  t h e  s t a t e  by o u t - o f - s t a t e  
p o p u l a t i o n s  i s  i g n o r e d ,  and ( 3 )  t h e  e s t a b l i s h e d  p a r t i c i p a t i o n  r a t e s  a r e  a  
r e f l e c t i o n  of a  unique o p p o r t u n i t y  l e v e l .  The u s e  of socio-economic and envi-  - 
ronmental  v a r i a b l e s  i n  a  l i n e a r  r e g r e s s i o n  e q u a t i o n  t o  p r e d i c t  p a r t i c i p a t i o n  
i s  used l e a s t  i n  s t a t e w i d e  and r e g i o n a l  p lann ing  because  of t h e  mathemat ical  
c o m p l e x i t i e s  invo lved .  
The p rocedures  used i n  compil ing demand d a t a  i n  t h e  Wisconsin Outdoor 
R e c r e a t i o n  P l a n  a r e  r e p r e s e n t a t i v e  of most s t a t e w i d e  p lann ing  procedures :  
1 )  P r o j e c t i o n s  of county p o p u l a t i o n s  and non- res iden t  v i s i t o r s ,  by f i v e  
age  groups  (12-17, 18-24, 25-44, 45-64, and 65 and o v e r )  f o r  t h e  y e a r s  
1980 and 2000 based on 1960 census  d a t a .  
l9LI. S. , Outdoor R e c r e a t i o n  Resources  Review Commission, P r o s p e c t i v e  Demand 
f o r  Outdoor R e c r e a t i o n ,  p.  1. 
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2) A p p l i c a t i o n  of  a c t i v i t y  p a r t i c i p a t i o n  r a t e s ,  most of which were d e r i v e d  
from O.R.R.R.C. d a t a  f o r  t h e  U.S. N o r t h - c e n t r a l  Region.  "These were 
a d j u s t e d  f o r  t h e  s i t u a t i o n  i n  Wisconsin  where ev idence  from p a s t  s u r v e y s  
showed s l i g h t l y  d i f f e r e n t  r a t e s  f o r  some a c t i v i t i e s .  ,121 
3) Convers ion of t h e  d a t a  t o  a v e r a g e  summer Sunday f i g u r e s ,  i n  o r d e r  t o  
d e t e r m i n e  peak demand. "This method p r o v i d e s  p r o j e c t i o n s  by a c t i v i t i e s  
of p a r t i c i p a t i o n  r a t e s  f o r  t h e  y e a r s  1980 and 2000 i n c l u d i n g  b o t h  
r e s i d e n t  and non- res iden t  demand, a t  peak p e r i o d s .  ,122 
4 )  De te rmina t ion  of t h e  d i s t r i b u t i o n  of p r o j e c t e d  demand by c o u n t i e s  u s i n g  
t h e  d i s t a n c e  f a c t o r .  
I n  t h e  Wisconsin P l a n ,  demand d a t a  f o r  t h e  y e a r s  1967 and 1972 were determined 
by l i n e a r  p r o j e c t i o n s  between t h e  1960 and 1980 d a t a .  
P r e d i c t i o n  of  S i t e  Consumption 
"he ou tdoor  r e c r e a t i o n  e x p e r i e n c e  must be  consumed a t  t h e  s i t e  where pro- 
duced.  T h i s  i s  t h e  j u s t i f i c a t i o n  pu t  forward f o r  " s i t e  demand a n a l y s i s "  
s t u d i e s .  These s t u d i e s  a r e  u s u a l l y  concerned w i t h  consumption a s  a  r e f l e c t i o n  
of a v a i l a b l e  r e s o u r c e  s u p p l y .  
P r o j e c t i o n s  of consumption f i g u r e s  a r e  r e a l l y  t h e n  p r o j e c t i o n s  of 
demand w i t h  some impl ied  r e l a t i o n  of demand and supp ly .  What i s  
impl ied  i s  t h a t  r e c r e a t i o n  consumption w i l l  i n c r e a s e ,  and t h a t  
t h i s  i n c r e a s e  i s  based on a  s h i f t  o r  i n c r e a s e  i n  demand and expand- 
i n g  l e v e l s  of supp ly .  A s  long  a s  t h e s e  r e l a t i o n s h i p s  a r e  under-  
s tood  t h e r e  i s  c o n s i d e r a b l e  m e r i t ,  f o r  p lann ing  and p o l i c y  gu idance ,  
i n  examining t h e  l i k e l y  t r e n d s  of f u t u r e  r e c r e a t i o n  p a r t i c i p a t i o n .  
I n  s o  doing we a r e  p r i n c i p a l l y  i n t e r e s t e d  i n  p r o j e c t i n g  t h e  u s e  
r a t e  expected t o  p r e v a i l  i n  t h e  f u t u r e ,  g i v e n  some assumpt ion about  
t h e  a v a i l a b i l i t y  of f a c i l i t i e s  r e l a t i v e  t o  t h e  growing p o p u l a t i o n  
and t o  o t h e r  c i r cumstances  and c h a r a c t e r i s t i c s  of t h i s  p o p u l a t i o n . 2 3  
21 Wisconsin,  Department of N a t u r a l  Resources ,  Wiscons in ' s  Outdoor Recrea- 
t i o n  P l a n  (Madison, Wisconsin:  Department of N a t u r a l  Resources ,  1 9 6 8 ) ,  p. 358. 
L L I b i d . ,  p. 359. 
231f. Clawson and J . I,. Knetsch,  Economics of Outdoor R e c r e a t i o n  (Ba l t imore ,  
Maryland: The Johns  Hopkins P r e s s ,  1 9 6 6 ) ,  pp.  115-116. 
Lee hypo the s i ze s  t h a t  market demands f o r  outdoor  r e c r e a t i o n  con f ron t i ng  s i t e s  
I, a r e  open t o  t h e  same concep tua l  i n t e r p r e t a t i o n  i n  a s s e s s i n g  consumer p r e f e r -  
ences  a s  market demands f o r  o t h e r  goods and s e r v i c e s .  "24 H i s  d i s c u s s i o n  of 
consumption and product  d i f f e r e n t i a t i o n  is  based on t h e  f a c t s  t h a t  outdoor  
r e c r e a t i o n  exper iences  a r e  f a r  from homogeneous from a demand s t andpo in t  "and 
i n  a n  important  s ense  t h e  product  produced is  i d e n t i f i a b l e  w i t h  s i t e  of pro- 
duc t  i on .  ,125 
Having e s t a b l i s h e d  t h a t  consumption i s  something l e s s  t han  demand, p r e sen t  
use  o r  a t t endance  d a t a  a r e  used t o  p r o j e c t  f u t u r e  consumption. There  i s  con- 
s i d e r a b l e  disagreement  whether s i t e  u s e  o r  market a r e a  d a t a  a r e  proper  i n p u t s  
f o r  making p r o j e c t i o n s  of o n - s i t e  consumption. The B.O.R. p r o j e c t s  water  u s e  
on t h e  b a s i s  of r e g i o n a l  p a r t i c i p a t i o n  r a t e s ,  n o t  on t h e  b a s i s  of on ly  t h o s e  
who p a r t i c i p a t e  i n  outdoor  r e c r e a t i o n  a t  t h e  water  r e sou rce .  The B.O.R.  used 
one-half t h e  market a r e a  r a d i u s  t o  d e l i n e a t e  t h e  p a r t i c i p a t i n g  popu l a t i on  
because t hey  assume p a r t i c i p a t i o n  on t h e  s i t e  d imin ishes  w i th  d i s t a n c e  from 
t h e  s i t e . 2 6  A l t e r n a t e l y ,  i s  concerned wi th  p r o j e c t i n g  p o t e n t i a l  u s e  
f o r  a  p r o j e c t  r a t h e r  t han  p r o j e c t i n g  demand from a market  a r e a .  
Seve ra l  s t u d i e s  i n v e s t i g a t e  methods commonly employed f o r  p r o j e c t i n g  
r e c r e a t i o n  consumption a t  e x i s t i n g  and proposed r e c r e a t i o n  s i t e s .  F i r s t  of 
a l l ,  t h e r e  i s  u n c e r t a i n t y  i n  what is  being measured and p ro j ec t ed .  Cesar io  
2 4 ~ .  M. Lee,  "Economic Analys i s  Bearing on Outdoor Rec rea t i on  Development," 
Economic S t u d i e s  of Outdoor Rec rea t i on ,  O.R.R.R.C. Study Report  24 (Washington, 
D . C . :  U.S. Government P r i n t i n g  O f f i c e ,  1962) ,  p .  8 .  
2 6 ~ .  s . ,  Bureau of Outdoor Rec rea t i on ,  An In t e r im  Method f o r  P r o j e c t i n g  
Rec rea t i on  Use of Outdoor Rec rea t i on  Resources and F a c i l i t i e s  i n  a  Sub-Region, 
pp. 5-6. 
L I D .  A.  Crane, P rog re s s  Repor t ,  Corps of Engineers  Rec rea t i on  Data Collec- 
t i o n  and Research Program (Sacramento, C a l i f o r n i a :  U.S. Army Corps of Engi- 
n e e r s ,  1967) , p. 13 .  
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n o t e s  t h a t  " t h e  v i s i t o r  day i s  o f t e n  s p e c i f i e d  a s  a  measure of u s e  of a  r e c r e a -  
t i o n  s i t e ,  b u t  t h e r e  i s  s u r p r i s i n g l y  l i t t l e  agreement on what a  v i s i t o r - d a y  i s ,  
o r  how t o  go about  measuring one.  ,128 Such l a c k  of c o n s i s t e n c y  i n  u s e  measure- 
ment i s  t h e  t o p i c  of a  remedia l  r e p o r t  prepared by t h e  U.S. R e c r e a t i o n  Advisory 
Counci l  e n t i t l e d  A Uniform Method f o r  Measuring and Repor t ing  R e c r e a t i o n  Use on 
P u b l i c  Lands and Waters of t h e  United S t a t e s .  29 Crane d e s c r i b e s  t h e  e f f o r t s  of 
t h e  U.S. Army Corps of Engineers  i n  s t a n d a r d i z i n g  t h e  u n i t s  of r e c r e a t i o n  u s e  
measurement, d e f i n i t i o n s  of r e c r e a t i o n  a c t i v i t y ,  and methods of d a t a  c o l l e c -  
t i o n .  30 
P r o j e c t i o n s  of r e c r e a t i o n  consumption a t  a  s i t e  a r e  accomplished by (1)  pre- 
d i c t i n g  u s e  on t h e  b a s i s  of u s e  t r e n d s  a t  s i m i l a r  s i t e s ,  (2 )  u s i n g  a  r e g r e s s i o n  
model c a l i b r a t e d  w i t h  r e g r e s s i o n  weigh t s  from p a s t  u s e  d a t a ,  (3 )  p r o j e c t i n g  
p r e s e n t  u s e  d a t a  ga thered  by a t t e n d a n c e  and o r i g i n - d e s t i n a t i o n  s t u d i e s ,  and 
(4 )  u s i n g  1960 r e c r e a t i o n  p a r t i c i p a t i o n  r a t e s  f o r  a  r e g i o n  i n  a  step-down 
a n a l y s i s  t o  approximate  f u t u r e  wa te r  p r o j e c t  u s e .  Advantages and weaknesses 
of t h e s e  methods w i l l  be d i s c u s s e d .  
The seeming ly- log ica l  and o f t e n  used method f o r  p r e d i c t i n g  v i s i t o r - d a y s  a t  
proposed wate r  r e c r e a t i o n  s i t e s  i n v o l v e s  comparison of t h e  proposed p r o j e c t ' s  
p h y s i c a l  f e a t u r e s  w i t h  t h o s e  of water  p r o j e c t s  i n  e x i s t e n c e .  When s i m i l a r  
p r o j e c t s  a r e  d i s c o v e r e d ,  u s e  p a t t e r n s  c a n  be  determined from t h e  e x i s t i n g  
p r o j e c t .  The under ly ing  assumptions  of t h i s  method a r e :  (1) p h y s i c a l  f a c i l i -  
t i e s  a r e  t h e  pr imary d e t e r m i n a n t s  of a t t e n d a n c e  l e v e l s  and (2 )  w a t e r  p r o j e c t s  
2 8 ~ .  J .  C e s a r i o ,  J r . ,  "Appendix Q . . . R e c r e a t i o n , "  F i n a l  Report  o n  
Dynamic Model of t h e  Economy of t h e  Susquehanna River  Basin ,  H. R .  Hamilton,  
e t  a l .  (Columbus, Ohio: B a t t e l l e  Memorial I n s t i t u t e ,  1966) ,  p. 4-2. 
"u. S  . , R e c r e a t i o n  Advisory Counc i l ,  A Uniform Method f o r  Measuring and 
Report ing R e c r e a t i o n  Use on t h e  P u b l i c  Lands and Waters of t h e  United S t a t e s  
(Washington, D . C . :  R e c r e a t i o n  Advisory Counc i l ,  1 9 6 5 ) ,  p.  3 .  
3 0 ~ r a n e ,  pp. 5-8. 
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w i t h  s i m i l a r  f e a t u r e s  w i l l  a t t r a c t  t h e  same number of v i s i t o r s .  Although 
p h y s i c a l  f e a t u r e s  of t h e  s i t e  w i l l  c e r t a i n l y  a f f e c t  a t t e n d a n c e  l e v e l s ,  o t h e r  
i n t e r a c t i n g  f a c t o r s  must a l s o  be  cons idered  i n  p r e d i c t i n g  use .  T h i s  method 
i g n o r e s  demand and s p a t i a l  a s p e c t s  of p a r t i c i p a t i o n  p r e d i c t i o n .  
C e s a r i o  f o c u s e s  on t h e  problem of e s t i m a t i n g  v i s i t a t i o n s  t o  e x i s t i n g  and 
proposed r e c r e a t i o n  s i t e s  i n  t h e  Susquehanna River  Bas in  u s i n g  a  r e g r e s s i o n  
e q u a t i o n  c a l i b r a t e d  w i t h  1960 d a t a  from Pennsylvania  and Ohio. 31 E n t i r e  s i t e s  
were examined r a t h e r  t h a n  i n d i v i d u a l  a c t i v i t i e s  a t  t h e s e  s i t e s .  C e s a r i o  d i d  
no t  a t t e m p t  t o  e s t i m a t e  t h e  v a l u e  of t h i s  p r e d i c t e d  u s e .  The re f inement  of 
r e g r e s s i o n  models t o  p r e d i c t  s i t e  u s e  i s  of h i g h e s t  p r i o r i t y .  
P r e d i c t i o n  of Area-Wide P a r t i c i p a t i o n  
Anderson rev iews  p lann ing  t e c h n i q u e s  used t o  p rov ide  more adequa te  r e c r e a -  
t i o n  o p p o r t u n i t i e s .  These methods i n c l u d e :  (1)  i n v e n t o r i e s  of r e c r e a t i o n  
r e s o u r c e  developments t o  e s t a b l i s h  a  r a t i o  between t h e  p r e s e n t  s e r v i c e  popula- 
t i o n  and t o t a l  a c r e a g e ,  ( 2 )  su rveys  t o  a s c e r t a i n  p r e s e n t  r e c r e a t i o n  behav ior  of 
peop le ,  and (3 )  budget a n a l y s e s  t o  j u s t i f y  l a r g e r  p u b l i c  e x p e n d i t u r e s  f o r  out-  
door r e c r e a t i o n  r e s o u r c e  development. 32 These p lann ing  methods a r e  based 
mainly  on p l a n n e r s '  p r o f e s s i o n a l  e x p e r i e n c e ,  g r o s s  e s t i m a t e s  of p a r t i c i p a t i o n  
and a c r e a g e  needed, and planning s t a n d a r d s .  While t h e s e  p lann ing  methods have 
proved adequa te  i n  t h e  p a s t ,  improved t echn iques  must b e  developed i f  r e c r e a t i o n  
development i s  t o  compete e q u a l l y  wi th  o t h e r  du ly  a u t h o r i z e d  p r o j e c t  purposes  
of r e s o u r c e  T h i s  d isenchantment  w i t h  c u r r e n t  p lanning p r a c t i c e s  
i s  v e r b a l i z e d  by Sessoms : 
3 1 ~ e s a r i o ,  J r . ,  "Appendix Q . . . ~ e c r e a t i o n , "  F i n a l  Report  on Dynamic 
Model of t h e  Economy of t h e  Susquehanna River  Bas in ,  p .  4-41. 
3 2 ~ a t i o n a l  Advisory Council  on Regional  R e c r e a t i o n  P lann ing ,  p .  33. 
3 3 ~ b i d . ,  p .  33. 
P l a n n e r s  and r e c r e a t i o n  s p e c i a l i s t s  have f o r  t h e  p a s t  two decades  
r e l i e d  p r i m a r i l y  on s t a n d a r d s  which s t r e s s  t h e  r e l a t i o n s h i p  of t h e  
s i z e  of t h e  a r e a  se rved  w i t h  t h e  number of peop le  r e s i d i n g  t h e r e i n .  
T h i s  concept  i s  no l o n g e r  f u n c t i o n a l :  i n c r e a s e d  m o b i l i t y ,  l e i s u r e ,  
and f a m i l y  income a r e  b r i n g i n g  about  r a p i d  changes i n  our  r e c r e a -  
t i o n a l  p a t t e r n s .  A s t u d y  o f  s o c i a l  v a r i a b l e s  which c o n d i t i o n  
r e c r e a t i o n  p u r s u i t s  i s  b a s i c  f o r  t h e  sound p lann ing  of r e c r e a t i o n  
a r e a s .  34 
I n  1959 Anderson fo resaw p o s s i b i l - i t i e s  of demand e s t i m a t i o n  u s i n g  census  
d a t a .  He s t r a t i f i e d  a  s e r v i c e  p o p u l a t i o n  i n  terms of v a r i a b l e s  d e f i n e d  w i t h  
a v a i l a b l e  c e n s u s  d a t a .  Using a  random sample of t h e  p o p u l a t i o n ,  a  r e l a t i o n s h i p  
between s e l e c t e d  v a r i a b l e s  and u s e r  groups  could  b e  de te rmined .  The r e c r e a t i o n  
requ i rements  of each  user-group cou ld  b e  es t imated  w i t h  r e g u l a r  census  p ro jec -  
t i o n s .  35 The f i r s t  comprehensive q u a n t i t a t i v e  measurement and a n a l y s i s  of ou t -  
door r e c r e a t i o n  behavior  p a t t e r n s  was under taken  by t h e  O.R.R.R.C. i n  1962. 3  6  
T h e i r  recommendations concerning s t r a t i f i c a t i o n  of a  s e r v i c e  p o p u l a t i o n  i n  
terms of v a r i a b l e s  a r e  i n  g e n e r a l  agreement w i t h  Anderson. 
That r e c r e a t i o n  behav ior  i s  p r e d i c t a b l e  o n l y  w i t h i n  wide r a n g e s  
when persons  a r e  t aken  one a t  a  t ime  i s  no s e r i o u s  problem. The 
need i s  n o t  t o  b e  a b l e  t o  s a y  what any i n d i v i d u a l  w i l l  d o ,  b u t  
r a t h e r  t o  e s t i m a t e  what i n d i v i d u a l  b e h a v i o r s  w i l l  add up t o  when 
a l l  pe r sons  a r e  combined. The s t u d i e s  . . . have determined l e v e l s  
of a c t i v i t y  w i t h i n  narrow margins  f o r  pe rsons  g e n e r a l l y  and have 
analyzed t h e  under ly ing  f a c t o r s  which seem t o  shape and s t r u c t u r e  
demand f o r  outdoor  r e c r e a t i o n  i n  t h e  t ime  p e r i o d s  t o  which t h e y  
app ly .  37 
3  4  H. D .  Sessoms, "New Bases f o r  R e c r e a t i o n a l  P lann ing ,"  Parks  and Recrea- 
t i o n ,  48(1)  ( January ,  1965) ,  1 2 .  
3 5 ~ a t  i o n a l  Advisory Counci l  on Regional  R e c r e a t i o n  P lann ing ,  p. 34.  
3 6 ~ .  s ., Outdoor R e c r e a t i o n  Resources Review Commission, N a t i o n a l  Recrea- 
t i o n  Survey.  
- 
U.S.. Outdoor R e c r e a t i o n  Resources  Review Commission. P a r t i c i n a t i o n  i n  
Outdoor ~ e c r e a t i o n :  F a c t o r s  Af f  e c t i n g  Demand Among ~ m e r i c a n  ~ d u l t s  (Washington, 
D . C .  : U.S. Government P r i n t i n g  Off i c e ,  1962) .  
U.S., Outdoor R e c r e a t i o n  Resources Review Commission, P r o s p e c t i v e  Demand 
f o r  Outdoor R e c r e a t i o n .  
3 7 ~ .  s ., Outdoor R e c r e a t i o n  Resources  Review Commission, P r o s p e c t i v e  Demand 
f o r  Outdoor R e c r e a t i o n ,  p .  2 .  
Clawson e x p l a i n s  some of t h e  under ly ing  assumptions  invo lved  i n  s t r a t i f y i n g  a  
s e r v i c e  p o p u l a t i o n  by independent  v a r i a b l e s  t o  d e t e r m i n e  l e v e l s  of a c t i v i t y :  
. . . any s i n g l e  i n d i v i d u a l  may have a  demand c u r v e  t h a t  i s  extreme 
i n  some form o r  o t h e r ,  b u t  a  l a r g e  number of peop le  w i l l  have a  
p r e d i c t a b l e  and measurable  r e a c t i o n  t o  a n  ou tdoor  r e c r e a t i o n  oppor- 
t u n i t y .  I f  we can measure t h e  demand c u r v e  f o r  a  l a r g e  group of 
peop le ,  t h e n  i t  i s  probab le  t h a t  a n o t h e r  l a r g e  group,  chosen more 
o r  l e s s  a t  random bu t  w i t h  s i m i l a r  c h a r a c t e r i s t i c s  t o  t h e  f i r s t  
group,  w i l l  respond i n  s i m i l a r  f a s h i o n  t o  c o s t s  and o t h e r  charac -  
t e r i s t i c s  of t h e  r e c r e a t i o n  exper ience .  T h i s  assumption a s  t o  
p r e d i c t a b i l i t y  o r  s t a b i l i t y  of r e a c t i o n  t o  s i m i l a r  f a c t o r s  of c o s t  
and v a l u e  i s  b a s i c  t o  a l l  demand c u r v e  a n a l y s i s  and ,  i n  f a c t ,  t o  
a l l  s t u d i e s  of human a c t i o n .  It i s  a n  assumption of r a t i o n a l i t y ,  
n o t  of i r r a t i o n a l i t y ,  of r esponse  .38 
A l t e r n a t e l y ,  Crane s u g g e s t s  an  overemphasis i n  t h e  r e l a t i v e  importance of 
socio-economic f a c t o r s  i n  t h e  planning p r o c e s s :  
. . . socio-economic f a c t o r s  a r e  c e r t a i n l y  impor tan t  e lements  i n  
r e c r e a t i o n  u s e .  However, i t  a p p e a r s  t h e y  a r e  r e l a t i v e l y  c o n s t a n t ,  
a t  l e a s t  w i t h i n  geographic  r e g i o n s .  I f  t h e  socio-economic f a c t o r s  
a r e  cons idered  w i t h i n  t h e  c o n t e x t  of mean d i s p o s a b l e  income r a t h e r  
t h a n  t o t a l  income and t h e  c a n c e l l i n g  e f f e c t s  of r e g i o n a l  s o c i a l  
c o n s t r a i n t s  a r e  a l s o  c o n s i d e r e d ,  t h e s e  f a c t o r s  may be  r e l a t i v e l y  
c o n s t a n t  nation-wide and s u b j e c t  t o  o b j e c t i v e  a n a l y s i s  based on 
measurable  u s e  of a v a i l a b l e  r e c r e a t i o n  supp ly .  There  a r e ,  of 
c o u r s e ,  n o t a b l e  e x c e p t i o n s  where t h e s e  f a c t o r s  a r e  f a r  from normal 
bu t  t h e y  can a l s o  be  measured o b j e c t i v e l y  and c o r r e l a t e d  w i t h  t h e  
socio-economic norm .39 
The O.R.R.R.C.  focused on socio-economic f a c t o r s  r e l a t e d  t o  r e c r e a t i o n  
p a r t i c i p a t i o n .  Although some socio-economic f a c t o r s  were found t o  be  s i g n i f i -  
c a n t l y  r e l a t e d  t o  p a r t i c i p a t i o n ,  t h e s e  a n a l y s e s  d i d  n o t  account  f o r  a  l a r g e  
p r o p o r t i o n  of v a r i a n c e .  40 T h i s  s u g g e s t s  t h a t  a d d i t i o n a l  f a c t o r s  remain t o  be 
determined and measured p r i o r  t o  a c c u r a t e  p r e d i c t i o n  of r e c r e a t i o n  p a r t i c i p a t i o n -  
u s i n g  r e g r e s s i o n  e q u a t i o n s .  
38M. Clawson, Methods of Measuring t h e  Demand f o r  Outdoor R e c r e a t i o n ,  
R e p r i n t  No. 1 0  (Washington, D . C . :  Resources  f o r  t h e  F u t u r e ,  I n c . ,  1959) ,  p. 15 .  
3 9 ~ r a n e ,  pp. 13-14. 
4  0  The Outdoor R e c r e a t i o n  Resources  Review Commission e s t a b l i s h e d  q u a n t i t a -  
t i v e  r e l a t i o n s h i p s  between p a r t i c i p a t i o n  and t h e  v a r i a b l e s  a g e ,  r a c e ,  s e x ,  and 
p l a c e  of r e s i d e n c e ,  U.S. Outdoor R e c r e a t i o n  Resources  Review Commission, 
P r o s p e c t i v e  Demand f o r  Outdoor R e c r e a t i o n ,  p.  2 .  
P r e d i c t i o n  of area-wide p a r t i c i p a t i o n  r e q u i r e s  i d e n t i f i c a t i o n  and q u a n t i -  
f i c a t i o n  of a l l  f a c t o r s  i n f l u e n c i n g  p a r t i c i p a t i o n .  The most promising t ech-  
n i q u e  f o r  q u a n t i f i c a t i o n  of v a r i a b l e s  i n f l u e n c i n g  behav ior  a p p e a r s  t o  be  
m u l t i p l e  r e g r e s s i o n .  When a l l  v a r i a b l e s  a r e  we igh ted ,  t h e y  can be  manipula ted 
i n  l i n e a r  r e g r e s s i o n  e q u a t i o n s  and o t h e r  p r o b a b i l i t y  t echn iques  t o  p r e d i c t  
area-wide r e c r e a t i o n  p a r t i c i p a t i o n .  
Using a  l i n e a r  r e g r e s s i o n  model, s to rey4 '  r e f i n e s  t h e  p r o c e s s  of p r e d i c t -  
i n g  area-wide p a r t i c i p a t i o n 4 2  by u s i n g  phys iograph ic  and c l i m a t i c  v a r i a b l e s  
a long w i t h  e s t a b l i s h e d  socio-economic v a r i a b l e s .  I n  demons t ra t ing  t h e  u s e f u l -  
n e s s  of h i s  method, h e  concludes  t h a t  geograph ic  r e g i o n  and c l i m a t e  a r e  impor tan t  
f a c t o r s  i n  p r e d i c t i n g  p a r t i c i p a t i o n  i n  a l l  water  r e c r e a t i o n  a c t i v i t i e s .  
S ince  c o r r e l a t i o n  i s  h i g h e s t  f o r  c o e f f i c i e n t s  f o r  t h o s e  a c t i v i t i e s  
which a r e  t h e  most popula r  ( p i c n i c s ,  swimming, h u n t i n g ,  f i s h i n g ,  
au tomobi le  r i d i n g ,  b o a t i n g  and canoe ing ,  and camping),  t h e  model 
d e s c r i b e s  t h e  d a t a  most a c c u r a t e l y  f o r  t h e s e  a c t i v i t i e s .  T h i s  
i n d i c a t e s  t h e  u s e f u l n e s s  of t h e  method of demand e s t i m a t i o n  f o r  
t h e s e  a c t i v i t i e s  f o r  u s e  i n  b e n e f i t  a l l o c a t i o n  f o r  r e s o u r c e  
development p lann ing .  43 
4  4  S t o r e y  demons t ra tes  t h e  p r a c t i c a l  u s e  of a  l i n e a r  r e g r e s s i o n  model by e s t i -  
mat ing p r e s e n t  p a r t i c i p a t i o n  i n  outdoor  r e c r e a t i o n  f o r  t h e  p o p u l a t i o n  of 
C h r i s t i a n  County, I l l i n o i s .  He u s e s  1963 p a r t i c i p a t i o n  d a t a  ga thered  by 
~ b r a m s o n ~ ~  f o r  comparat ive  purposes .  S t o r e y  e x p l a i n s  d i s p a r i t y  between h i s  
p r e d i c t e d  e s t i m a t e  and Abramson's d a t a :  
41 E .  H.  S t o r e y ,  "A Method of Es t imat ing  t h e  Demand f o r  Outdoor Recrea t ion"  
(unpubl ished Ph.D. d i s s e r t a t i o n ,  U n i v e r s i t y  of I l l i n o i s ,  Urbana, I l l i n o i s ,  1964) ,  
pn. 1-2. 
4 2 ~ t o r e y  d e f i n e s  demand a s  f o l l o w s :  A schedu le  of t h e  q u a n t i t i e s  [expressed  
i n  u n i t s  of v i s i t o r - d a y s ]  t h a t  would be  t aken  a t  v a r i o u s  p r i c e s ,  when t h e  d e t e r -  
minants  of demand--buyers1 incomes, buyers '  t a s t e  and p r e f e r e n c e s  and t h e  p r i c e s  
of c l o s e l y  r e l a t e d  goods--remain c o n s t a n t .  
4 5 ~ .  P .  Abramson, " P a r t i c i p a t i o n  i n  Outdoor R e c r e a t i o n :  F a c t o r s  A f f e c t i n g  
Demand i n  C h r i s t i a n  County, I l l i n o i s "  (unpubl ished M a s t e r ' s  t h e s i s ,  U n i v e r s i t y  
of I l l i n o i s ,  Urbana, I l l i n o i s ,  1964) .  
The u s e  of f ive-year-old  d a t a  from one s t u d y  does  n o t ,  t h e r e f o r e  
p r o v i d e  s u f f i c i e n t  i n f o r m a t i o n  on which t o  b a s e  c u r r e n t  demand 
e s t i m a t e s  u s i n g  c u r r e n t  census  d a t a  i n  a  l i n e a r  model. While i t  
is p o s s i b l e  t o  p r o j e c t  census  d a t a  w i t h  r e a s o n a b l e  accuracy ,  t h e r e  
is no b a s i s  upon which t o  p r o j e c t  changes i n  t h e  behav ior  p a t t e r n s  
of peop le .  It w i l l  b e  n e c e s s a r y  t o  conduct s i m i l a r  s t u d i e s  a t ,  
f o r  example, f i v e - y e a r  i n t e r v a l s  t o  p rov ide  a  b a s i s  f o r  t h e  pro- 
j e c t i o n  of changing outdoor  r e c r e a t i o n  behav ior  p a t t e r n s  .46 
S t o r e y  t h e r e f o r e  recommends t h a t  f u t u r e  r e s e a r c h  e f f o r t s  p r e d i c t i n g  p a r t i c i p a -  
t i o n :  (1 )  f o c u s  on c o l l e c t i o n  of a c c u r a t e  and r e c e n t  d a t a  f o r  u s e  i n  r e g r e s -  
s i o n  models,  (2)  u s e  r e g i o n a l  s t r a t i f i c a t i o n  i n  c o l l e c t i n g  and assembling d a t a  
on outdoor r e c r e a t i o n  b e h a v i o r ,  ( 3 )  u s e  s t a n d a r d  census  c l a s s i f i c a t i o n s  i n  
c o l l e c t i n g  and assembling d a t a ,  and (4 )  s e c u r e  d a t a  on changing outdoor  
r e c r e a t i o n  behavior  p a t t e r n s  a t  f ive -year  i n t e r v a l s .  4  7  
V a r i a b l e s  A f f e c t i n g  R e c r e a t i o n  P a r t i c i p a t i o n  and S i t e  Consumption 
Socio-economic V a r i a b l e s  
Two groups  of d e t e r m i n a n t s  o r  s h i f t e r s  have been demonstra ted a s  a f f e c t i n g  
outdoor  r e c r e a t i o n  behav ior .  These groups  a r e  u s e r - o r i e n t e d  socio-economic 
v a r i a b l e s  and environmental  v a r i a b l e s .  It i s  i m p e r a t i v e  t h a t  t h e s e  v a r i a b l e s  
be  i d e n t i f i e d  and t h e i r  i n f l u e n c e  on behav ior  determined.  
We know a l l  t o o  l i t t l e  abou t  why d i f f e r e n t  pe rsons  s e e k  outdoor '  
r e c r e a t i o n ,  o r  what t h e y  hope t o  g a i n  from i t .  And t o o  o f t e n  we 
have thought  of r e c r e a t i o n  a d m i n i s t r a t i o n  and management i n  terms 
. of p h y s i c a l  a r e a ,  and n o t  enough i n  terms of demand, and t h e  u s e r  
p u b l i c .  J u s t  a s  modern market ing i s  t u r n i n g  t o  a  s t u d y  of what 
t h e  consumer wants ,  e x p e c t s ,  and i s  w i l l i n g  t o  pay f o r ,  s o  must 
modern r e c r e a t i o n  a d m i n i s t r a t i o n  t u r n  t o  a  s t u d y  of i t s  consumers. 48 
The f i r s t  group of v a r i a b l e s  a r e  i n t e r r e l a t e d  and a c t  s i m i l a r l y 4 '  i n  induc ing  
4 / ~ b i d . ,  pp. 74-75. 
4  8  Clawson and Knetsch,  Economics of Outdoor R e c r e a t i o n ,  p.  45. 
4 9 ~ h e s e  v a r i a b l e s  a r e  i n t e r r e l a t e d  i n  s e v e r a l  ways, e . g . ,  peop le  w i t h  
h i g h e r  incomes t end  t o  have a  h i g h  e d u c a t i o n ,  a  s k i l l e d  o r  p r o f e s s i o n a l  occupa- 
t i o n ,  and l i v e  i n  suburban a r e a s .  
i n c r e a s e s  i n  r e c r e a t i o n  behav ior .  User -o r ien ted  v a r i a b l e s  i n c l u d e  income, 
amount of l e i s u r e  t i m e ,  e d u c a t i o n ,  occupa t ion ,  a g e ,  r a c e ,  and p l a c e  of r e s i -  
dence.  The most u n i v e r s a l l y  accep ted  f a c t o r s  r e l a t e d  t o  i n c r e a s e d  p a r t i c i p a -  
t i o n  i n  wa te r -o r ien ted  recreati.011 a r e  (1)  i n c r e a s i n g  s i z e  of t h e  p o p u l a t i o n ,  
( 2 )  i n c r e a s i n g  m o b i l i t y  of t h e  p o p u l a t i o n ,  ( 3 )  i n c r e a s i n g  amount of l e i s u r e  
t ime  r e s u l t i n g  from t h e  s h o r t e r  work week and r e t i r e m e n t  a t  65 o r  e a r l i e r ,  and 
(4)  i n c r e a s i n g  per  c a p i t a  d i s p o s a b l e  income. 50 However, Moore n o t e s  t h a t  t h e s e  
accep ted  f a c t o r s  do n o t  f u l l y  e x p l a i n  t h i s  p a t t e r n  of i n c r e a s i n g  r e c r e a t i o n  
behav ior :  
The same t r e n d s  might have l e d  t o  r a p i d  expansion a long  hundreds of 
q u i t e  d i f f e r e n t  l i n e s ,  a l l  of which a r e  e q u a l l y  open t o  consumers. 
Why water  r e c r e a t i o n ?  The s o c i a l  p s y c h o l o g i s t s ,  t h e  a n t h r o p o l o g i s t s ,  
o r  t h e  s o c i o l o g i s t s  may someday e x p l a i n  i t .  Perhaps i t  i s  an  
a d a p t a t i o n  of our  f r o n t i e r  t r a d i t i o n s  t o  t h e  c o n d i t i o n s  of modern 
l i f e .  It may be a  r e f l e c t i o n  of a  deep-seated d e s i r e  f o r  some 
a c t i v i t y  i n  which t h e  whole f a m i l y  can j o i n .  To some e x t e n t  i t  may 
b e  a  f l i g h t  from urban  l i v i n g ,  o r  even from t h e  new suburbs ,  t o  a  
more d i r e c t  c o n t a c t  wi th  n a t u r e .  Water-centered r e c r e a t i o n  i s  
o f t e n  a s s o c i a t e d  w i t h  l e s s  c o n g e s t i o n  and r e g i m e n t a t i o n .  Perhaps  
t h e  t a c t i l e  s e n s a t i o n s - d i r e c t  immersion i n  a i r ,  w a t e r ,  and sunsh ine  
w i t h  l e s s  s c r e e n i n g  from c l o t h i n g - e x p l a i n  i t s  a p p e a l  t o  many .51 
152 According t o  Owens s t u d y  of outdoor  r e c r e a t i o n  behav ior  i n  a  f i f t y - t w o  
county s t u d y  r e g i o n  i n  Ohio, t h e  most impor tan t  q u a n t i t a t i v e  v a r i a b l e s  i n  
approximate  o r d e r  of t h e i r  e f f e c t  on p a r t i c i p a t i o n  a r e :  
1) fami ly  income 
2) l e n g t h  of workweek 
3) number of f a m i l y  members 
4) e d u c a t i o n  of head of household 
5 0 ~ .  Clawson r e f e r s  t o  t h e s e  b a s i c  f a c t o r s  a s  t h e  "TIM" f a c t o r  + P,  t h a t  
i s ,  t i m e ,  income, m o b i l i t y  p l u s  p o p u l a t i o n .  
5 1 ~ .  I,. Moore, "The R i s e  of R e s e r v o i r  R e c r e a t i o n , "  Economic S t u d i e s  of 
Outdoor R e c r e a t i o n ,  O.R.R.R.C.  Study Report  24 (Washington, D . C . :  U.S. 
Government P r i n t i n g  O f f i c e ,  1962) ,  p.  24. 
5 2 ~ .  P. Owens, "Fac to rs  A f f e c t i n g  Demand f o r  Outdoor Recrea t ion"  (unpub- 
l i s h e d  Ph.D. d i s s e r t a t i o n ,  Ohio S t a t e  U n i v e r s i t y ,  Columbus, Ohio,  1965) .  
5 )  l e i s u r e  committed t o  s o c i a l  a c t i v i t i e s ,  by head of household 
6 )  a g e  of p a r t i c i p a n t  
7 )  t i m e  s p e n t  by head t r a v e l i n g  t o  and from work 5  3  
Beyond p a r t i a l l y  conf i rming Clawson's TIM f a c t o r  + P ,  h e  a g r e e s  t h a t  p a r t i c i p a -  
t i o n  is a  f u n c t i o n  of a g e  w h i l e  a l s o  s t a t i n g  t h a t  p a r t i c i p a t i o n  was n o t  
n e c e s s a r i l y  a  f u n c t i o n  of m o b i l i t y  f a c t o r s  he  s t u d i e d .  
S e v e r a l  O.R.R.R.C. s t u d y  r e p o r t s  f o c u s  on socio-economic v a r i a b l e s  thought  
t o  c o n d i t i o n  o r  de te rmine  ou tdoor  r e c r e a t i o n  behav ior .  I n  t h e  N a t i o n a l  Recrea- 
54 
t i o n  Survey,  each wate r  r e c r e a t i o n  a c t i v i t y  i s  examined i n  t e r m s  of t h e  
socio-economic c h a r a c t e r i s t i c s  of i t s  p a r t i c i p a n t s  o r  p e o p l e  p r e f e r r i n g  t h e  
a c t i v i t y .  T h i s  s t u d y  assumes t h a t  u n f u l f i l l e d  demand f o r  a n  ou tdoor  r e c r e a t i o n  
a c t i v i t y  i s  r e f l e c t e d  i n  p r e f e r e n c e s  f o r  a n  a c t i v i t y ,  even though t h e  pe rson  
may n o t  so  . 55 The N a t i o n a l  R e c r e a t i o n  Survey e x p r e s s e s  a  concern 
f o r  d e a l i n g  w i t h  t o t a l  demand; y e t ,  t h e i r  a n a l y s i s  d i d  i n  f a c t  f o c u s  on 
p a r t i c i p a t i o n .  
The O.R.R.R.C. r e v e a l e d  (1 )  which f a c t o r s  a r e  most r e l e v a n t  i n  p r o j e c t i n g  
f u t u r e  p a r t i c i p a t i o n  i n  outdoor  r e c r e a t i o n  and which f a c t o r s  may b e  d i s r e g a r d e d  
and (2)  t h e  approximate  magnitude of i n f l u e n c e  of f a c t o r s  on p a r t i c i p a t i o n .  
Using a  r e g r e s s i o n  t echn ique  c a l l e d  m u l t i p l e  c l a s s i f i c a t i o n  a n a l y s i s ,  
income, e d u c a t i o n ,  o c c u p a t i o n ,  l e n g t h  of pa id  v a c a t i o n ,  r a c e ,  a g e ,  l i f e  c y c l e  
s t a t i o n ,  r e g i o n ,  and p l a c e  of r e s i d e n c e  o n l y  e x p l a i n :  
about  28 p e r c e n t  of t h e  v a r i a n c e  i n  t h e  a c t i v i t y  s c a l e  f o r  men and 
29 p e r c e n t  f o r  women. Probably  a  somewhat g r e a t e r  p r o p o r t i o n  of 
t h e  v a r i a n c e  i n  outdoor  r e c r e a t i o n a l  a c t i v i t y  would have been 
5 4 ~ .  s ., Outdoor R e c r e a t i o n  Resources Review Commission, N a t i o n a l  R e c r e a t i o n  
Survey,  pp. 20-30. 
exp la ined  i f  a  more r e f i n e d  measure of p a r t i c i p a t i o n  cou ld  have 
been d e v i s e d .  I n  any c a s e ,  i t  i s  c l e a r  t h a t  f a c t o r s  o t h e r  t h a n  
socioeconomic c h a r a c t e r i s t i c s  a r e  major d e t e r m i n a n t s  of outdoor  
r e c r e a t i o n  a c t i v i t y  .56 
While c o n s i d e r a b l e  v a r i a n c e  i s  unaccounted f o r ,  t h e r e  i s  r e s e a r c h  v a l u e  i n  
de te rmin ing  t h e  s t a t i s t i c a l  s i g n i f i c a n c e  of t h e  r e l a t i o n s h i p  between outdoor  
r e c r e a t i o n  p a r t i c i p a t i o n  and each  of t h e  n i n e  socio-economic v a r i a b l e s .  The 
r e s u l t s  of f u t u r e  m u l t i v a r i a t e  a n a l y s e s  c a n  be  compared w i t h  t h e s e  r e s u l t s .  
Tab le  1 l i s t s  F - r a t i o s  s e p a r a t e l y  f o r  males  and females .  
TABLE 1 
SIGNIFICANCE OF THE RELATIONSHIP BETWEEN OUTDOOR RECREATION 
AND SOCIO-ECONOMIC F A C T O R S ~ ~  
F  r a t i o  5-percent  l e v e l  of 1-percent  l e v e l  of 
F a c t o r  Males Females s i g n i f i c a n c e  s i g n i f i c a n c e  
Age of head 14.81** 18.19** F7 = 2.00 
m 
F7 = 2.64 
w 
Race of responden t  13.65** 3.139~ 3  Fm = 2  - 6 0  3  F  = 3.78 
Region 5.88** 3.44** 4  Fm = 2.37 4  F  = 3.32 
P l a c e  of r e s i d e n c e  4.75>k* 4.01*>b F~ = 2.37 
m 
F4 = 3.32 
w 
Educat ion of head 4.20** 9.63*9~ Fw = 1.94 F8 = 2.51 8  
w 
Paid v a c a t i o n  3.31** 0.66 8  Fm = 1 . 9 4  8  F  = 2.51 
Income 3.05*9~ 6.98** Fm = 2.09 F~ = 2.80 6  
m 
L i f e  c y c l e  2.90** 3.21** F I O  a = 1 . 8 3  FIO co = 2.32 
Occupat ion of head 2.34** 1 .48 FIO a = 1 . 8 3  F~~~ = 2.32 
* * S i g n i f i c a n t  a t  t h e  1 -percen t  l e v e l .  
* S i g n i f i c a n t  a t  t h e  5-percent  l e v e l .  
5 6 ~ .  S . ,  Outdoor R e c r e a t i o n  Resources  Review Commission, P a r t i c i p a t i o n  i n  
Outdoor R e c r e a t i o n :  F a c t o r s  A f f e c t i n g  Demand Among American A d u l t s ,  p. 27. 
Age h a s  t h e  l a r g e s t  and most s i g n i f i c a n t  i n f l u e n c e  on p a r t i c i p a t i o n  f o r  
bo th  s e x e s .  For males ,  F - r a t i o s  f o r  a l l  n i n e  v a r i a b l e s  were s i g n i f i c a n t  a t  t h e  
. O 1  l e v e l .  For women, t h e  v a r i a b l e s  o c c u p a t i o n  of  head and p a i d  v a c a t i o n  were 
no t  s i g n i f i c a n t .  While r a c e  was s i g n i f i c a n t  o n l y  a t  t h e  .05 l e v e l ,  a l l  o t h e r  
v a r i a b l e s  were s t a t i s t i c a l l y  s i g n i f i c a n t  a t  t h e  . O 1  l e v e l .  
The O.R.R.R.C. r e p o r t s  v a r i a t i o n s  i n  p a r t i c i p a t i o n  r a t e s  of i n d i v i d u a l s  i n  
r e l a t i o n  t o  t h e i r  a g e s ,  namely, t h e  r a t e  of p a r t i c i p a t i o n  d e c r e a s e s  a s  t h e  age 
of t h e  i n d i v i d u a l  i n c r e a s e s .  The r a t e  of d e c l i n e  f o r  f i s h i n g  and b o a t i n g  is  
almost  i d e n t i c a l ,  w h i l e  f o r  swimming and p i c n i c k i n g  i t  i s  much s h a r p e r .  
Tomazinis and Gabbour a r r i v e  a t  t h e  f o l l o w i n g  c o n c l u s i o n s  concern ing  age:  
i n  g e n e r a l ,  a g e  is  i n v e r s e l y  p r o p o r t i o n a l  t o  t h e  amount and i n t e n s -  
i t y  of p a r t i c i p a t i o n .  For a n  a c t i v i t y  such a s  b o a t i n g ,  t h e  c o r r e -  
l a t i o n  between age and o a r t i c i p a t i o n  i s  independent  of income. It 
is  more l i k e l y  due t o  h e a l t h  f a c t o r s  and i n t e r e s t  i n  p h y s i c a l  
a c t i v i t y  .58 
C l o s e l y  r e l a t e d  t o  e d u c a t i o n  a s  a  de te rminan t  of r e c r e a t i o n  p a r t i c i p a t i o n  
i s  occupa t ion .  Higher e d u c a t i o n  i m p l i e s  b e t t e r  job o p p o r t u n i t i e s  and h igher  
incomes which a r e  h i g h l y  c o r r e l a t e d  w i t h  b o a t i n g  a c t i v i t y  and p a r t i c i p a t i o n  i n  
o t h e r  water  r e c r e a t i o n  a c t i v i t i e s  except  f i s h i n g .  
Using d a t a  from t h e  Nat iona l  R e c r e a t i o n  S u r v x  t o  a s c e r t a i n  t h e  r e l a t i o n -  
s h i p  between socio-economic v a r i a b l e s  and water  r e c r e a t i o n  b e h a v i o r ,  t h e  
O.R.R.R.C. r e v e a l s  t h a t  a n  i n c r e a s e  i n  income (up t o  $10,000 annual  mean income) 
is  c o r r e l a t e d  w i t h  an i n c r e a s e  i n  u s e  of p u b l i c  outdoor  r e c r e a t i o n  f a c i l i t i e s .  5  9  
Beyond t h i s  income l e v e l ,  i n d i v i d u a l s  p r e f e r  a c t i v i t i e s  u s u a l l y  found i n  t h e  
p r i v a t e  s e c t o r .  
5 8 ~ .  s ., F e d e r a l  Water P o l l u t i o n  Cont ro l  A d m i n i s t r a t i o n ,  Water-Oriented 
R e c r e a t i o n  Benefits--A Study of t h e  R e c r e a t i o n  B e n e f i t s  Der ivab le  from Various  
Leve l s  of Water O u a l i t v  of t h e  Delaware River .  D. 53. 
5 9 ~ .  s . ,  Outdoor R e c r e a t i o n  Resources Review Commission, P a r t i c i p a t i o n  i n  
Outdoor R e c r e a t i o n :  F a c t o r s  A f f e c t i n g  Demand Among American A d u l t s ,  p. 10 .  
water -o r ien ted  r e c r e a t i o n  a c t i v i t i e s  r e t a i n  t h e i r  a p p e a l  t o  h i g h  
income groups  and ,  i n  f a c t ,  become i n c r e a s i n g l y  popula r  when t h e  
a n n u a l  income of t h e  f a m i l y  i s  on t h e  h i g h  s i d e .  These a c t i v i t i e s  
r e q u i r e  r e l a t i v e l y  g r e a t e r  investment  i n  t ime and money . . . and 
r e q u i r e  more e x t e n s i v e  and p a r t i c u l a r  f a c i l i t i e s  . . . . I n  par-  
t i c u l a r ,  income i s  a t  p r e s e n t  t h e  most impor tan t  f a c t o r  a f f e c t i n g  
b o a t  ownership and i n d i r e c t l y  a f f e c t i n g  p a r t i c i p a t i o n  i n  b o a t i n g  
r e c r e a t i o n  a c t i v i t i e s  .60 
0wens6' i n v e s t i g a t e s  t h e  e f f e c t s  of p r i c e  and income upon p a r t i c i p a t i o n .  
Respondents were asked abou t  t h e i r  p a r t i c i p a t i o n  i n  h y p o t h e t i c a l  c a s e s  where 
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c o s t  i s  i n c r e a s e d  o r  decreased  25 p e r c e n t  from t h e  a c t u a l  c o s t .  Means i n  
t h e s e  c o n t r i v e d  s i t u a t i o n s  were t e s t e d  w i t h  t h e  t - t e s t  a g a i n s t  a c t u a l  par-  
t i c i p a t i o n  d a t a  p r e v i o u s l y  de te rmined .  F u r t h e r ,  means of a c t u a l  p a r t i c i p a t i o n ,  
p a r t i c i p a t i o n  a t  h i g h e r  c o s t ,  and p a r t i c i p a t i o n  a t  lower c o s t  were p l o t t e d  on 
demand c u r v e s .  These c o n t r i v e d  s i t u a t i o n s  i l l u s t r a t e  p r i c e  e l a s t i c i t y 6 3  which 
r e p r e s e n t s  consumer r e a c t i o n  t o  changes i n  c o s t  t o  p a r t i c i p a t e .  Owens f i n d s  
t h a t  powerboating and f i s h i n g  a r e  r e l a t i v e l y  unrespons ive  t o  c o s t  d e c r e a s e s  
probably  because  of t h e  p a r t i c i p a n t ' s  h igh  f i n a n c i a l  investment  i n  t h e  a c t i v i t y  
i n  terms of equipment and t ime.  A l t e r n a t e l y ,  p a r t i c i p a t i o n  i n  swimming i s  con- 
s i d e r a b l y  r e s p o n s i v e  t o  a  c o s t  i n c r e a s e  b u t  much l e s s  r e s p o n s i v e  t o  a  c o s t  
d e c r e a s e .  64 
601J. S .  , F e d e r a l  Water P o l l u t i o n  Cont ro l  A d m i n i s t r a t i o n ,  Water-Oriented 
R e c r e a t i o n  Benefits--A Study of t h e  R e c r e a t i o n  B e n e f i t s  D e r i v a b l e  from Various  
L e v e l s  of Water O u a l i t v  of t h e  Delaware R i v e r .  DD.  42-43. 
610wens, pp. 24-25. 
6 2 ~ o s t  i s  d e f i n e d  a s  u s e r  f e e s ,  l i c e n s e  f e e s ,  t r a n s p o r t a t i o n  c o s t ,  food 
and lodg ing  c o s t s  over  and above c o s t s  normal ly  a c c r u i n g  w h i l e  a t  home and c o s t  
of r e c r e a t i o n  equipment purchased o r  r e n t e d .  
63 P r i c e  e l a s t i c i t y  r e f e r s  t o  t h e  r e s p o n s i v e n e s s  of q u a n t i t y  purchased of 
commodity t o  change i n  p r i c e .  A r e d u c t i o n  i n  p r i c e  u s u a l l y  r e s u l t s  i n  a n  in-  
c r e a s e  i n  t h e  amount consumed. " I f  t h e  i n c r e a s e  i n  q u a n t i t y  t aken  i s  g r e a t e r ,  
pe rcen tagewise ,  than  t h e  d e c r e a s e  i n  p r i c e ,  demand i s  s a i d  t o  b e  e l a s t i c . "  
Owens, p .  24. 
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Sex i s  cons ide red  a  c r i t i c a l  d e t e r m i n a n t  of r e c r e a t i o n  p a r t i c i p a t i o n .  Men 
engage i n  ou tdoor  r e c r e a t i o n a l  a c t i v i t i e s  more t h a n  women. 6  5  However, t h i s  
g e n e r a l i z a t i o n  cannot  b e  made i n  r e g a r d  t o  every  s p e c i f i c  a c t i v i t y .  Owens con- 
c l u d e s  t h a t  s e x  i s  a  s i g n i f i c a n t  d e t e r m i n a n t  i n  such wa te r  r e c r e a t i o n  e x p e r i -  
ences  a s  powerboat ing,  canoe ing- rowing-sa i l ing ,  h u n t i n g ,  and f i s h i n g .  6  6  
S e v e r a l  r e a s o n s  e x p l a i n  d i f f e r e n t i a l  p a r t i c i p a t i o n  r a t e s  i n  w a t e r - o r i e n t e d  
a c t i v i t i e s  between w h i t e  and non-white p o p u l a t i o n s .  These i n c l u d e  a  v a r i a n c e  
i n  a t t i t u d e s  toward wa te r  r e c r e a t i o n ,  a  d i f f e r e n t i a l  a v a i l a b i l i t y  of f a c i l i t i e s ,  
and v a r i a t i o n s  i n  d i s p o s a b l e  income. I n  t h e  n o r t h e a s t  U.S. r e g i o n ,  t h e  O . R . R . R . C .  
found t h e  p e r c e n t  of w h i t e s  12 y e a r s  and o l d e r  p a r t i c i p a t i n g  was h i g h e r  t h a n  
f o r  non-whites i n  b o a t i n g ,  swimming, and f i s h i n g .  The o p p o s i t e  r e l a t i o n s h i p  
e x i s t s  w i t h  p i c n i c k i n g .  6  7  
6  8 The O.R.R.R.C. determined t h e  p e r c e n t a g e  of pe r sons  12 y e a r s  and o l d e r  
p a r t i c i p a t i n g  and t h e i r  d e g r e e  of p a r t i c i p a t i o n  i n  w a t e r  r e c r e a t i o n  a c t i v i t i e s  
by a r e a  of r e ~ i d e n c e . ~ '  The N a t i o n a l  R e c r e a t i o n  Survey d a t a  r e v e a l e d  t h a t  a n  
u rban  p o p u l a t i o n  n o t  i n  a  s t a n d a r d  m e t r o p o l i t a n  a r e a  (SMA) demonstra ted  a  
g r e a t e r  p e r c e n t  of p a r t i c i p a t i o n  t h a n  r e s i d e n t s  of SMA's. However, i n  t h e  
h i g h l y  u rban ized  n o r t h e a s t  U.S. r e g i o n ,  " t h e  p e r c e n t  of pe r sons  12 y e a r s  and 
over  p a r t i c i p a t i n g  i n  swimming a p p e a r s  t o  be  h i g h e r  where r e s i d e n t s  a r e  w i t h i n  
6 5 ~ .  s ., Outdoor R e c r e a t i o n  Resources  Review Commission, P a r t i c i p a t i o n  i n  
Outdoor R e c r e a t i o n :  F a c t o r s  A f f e c t i n g  Demand Among American A d u l t s ,  p .  1 4 .  
6 7 ~  . s . ,  F e d e r a l  Water P o l l u t i o n  C o n t r o l  A d m i n i s t r a t i o n ,  Water-Oriented 
R e c r e a t i o n  Benefits--A Study of R e c r e a t i o n  B e n e f i t s  from Various  Leve l s  of 
Water Q u a l i t y  of t h e  Delaware R i v e r ,  p .  55 .  
6 8 ~ .  S . , Outdoor R e c r e a t i o n  Resources  Review Commission, N a t i o n a l  R e c r e a t i o n  
Survey,  pp. 113-156. 
6 9 ~ e s i d e n c e  i s  c l a s s i f i e d  accord ing  t o  t h e  f o l l o w i n g  : (1)  u rban ,  SMA, 
over  1 m i l l i o n ;  (2 )  u rban ,  SMA, under 1 m i l l i o n ;  ( 3 )  r u r a l ,  SMA; (4 )  u rban ,  n o t  
i n  SMA; (5 )  r u r a l ,  farm,  no t  i n  SMA; and (6 )  r u r a l ,  non-farm, n o t  i n  SMA. 
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an SMA r a t h e r  t h a n  t h e  c o n t r a r y .  1170 The i n t e n s i t y  of p a r t i c i p a t i o n  ( a c t i v i t y  
days  per  pe rson)  v a r i e s  i n  a  r e v e r s e  manner. For a l l  wa te r -o r ien ted  r e c r e a t i o n  
a c t i v i t i e s ,  t h e  i n t e n s i t y  of p a r t i c i p a t i o n  i s  h i g h e r  i n  suburban and ex-urban 
a r e a s  t h a n  i t  was i n  c i t i e s .  I n  t h e  n o r t h e a s t  U.S. r e g i o n ,  t h e  h i g h e s t  r a t e  
and i n t e n s i t y  of p a r t i c i p a t i o n  among a l l  r e s i d e n t i a l  l o c a t i o n s  occur  i n  r u r a l  
non-farm a r e a s  f o r  swimming, b o a t i n g ,  f i s h i n g ,  and p i c n i c k i n g .  71 The u s e  of 
p l a c e  of r e s i d e n c e  t o  p r e d i c t  p a r t i c i p a t i o n  is  a  good example of why p a r t i c i p a -  
t i o n  should n o t  b e  equated w i t h  demand f o r  a n  a c t i v i t y .  An i n s u f f i c i e n t  supply  
?# 
of u s a b l e  wa te r  may be hypothesized t o  e x i s t  i n  urban a r e a s  because  of p o l l u -  
t i o n  and c o n f l i c t i n g  m u l t i p l e - u s e s .  These f a c t o r s  s e v e r e l y  r e s t r i c t  oppor- 
t u n i t i e s  f o r  swimming and o t h e r  water  r e c r e a t i o n  o p p o r t u n i t i e s .  While 
p a r t i c i p a t i o n  i s  low, demand may be h i g h .  The O . R . R . R . C . ' s  p a r t i c i p a t i o n  d a t a  
by p l a c e  of r e s i d e n c e  r e f l e c t s  demand w i t h i n  t h e  c o n t e x t  of a v a i l a b l e  r e s o u r c e  
supply.  T h e r e f o r e ,  w h i l e  p a r t i c i p a t i o n  may b e  s u b s t a n t i a l l y  h i g h e r  i n  r u r a l  
a r e a s ,  e x i s t i n g  swimming p a r t i c i ~ a t i o n  d a t a  t o g e t h e r  w i t h  t h e  unexpressed demand 
f o r  swimming i n  t h e  urban a r e a  may make t h e  urban a r e a  more d e s e r v i n g  f o r  
r e c r e a t i o n  wate r  r e s o u r c e  development. I n  de te rmin ing  t h e  pe rcen tage  of pe rsons  
1 2  y e a r s  and o l d e r  p a r t i c i p a t i n g  and t h e i r  r a t e  of p a r t i c i p a t i o n  by p l a c e  of 
r e s i d e n c e ,  t h e  O.R.R .R .C .  l e a d s  t h e  r e a d e r  t o  assume t h a t  o p p o r t u n i t y  t o  
p a r t i c i p a t e  i n  r e c r e a t i o n a l  a c t i v i t i e s  i s  t h e  same th roughout  each  of t h e  f o u r  
su rvey  r e g i o n s .  The weakness of such a n  assumption i s  a p p a r e n t .  
The O.R.R.R.C.  u s e s  a  r e c r e a t i o n a l  o p p o r t u n i t y  r a t i n g  t o  e s t i m a t e  t h e  
e f f e c t  of e x i s t i n g  r e c r e a t i o n  r e s o u r c e  development on r e c r e a t i o n  p a r t i c i p a t i o n .  
Such a n  ins t rument  i s  i m p e r a t i v e  t o  p l a c e  p a r t i c i p a t i o n  d a t a  w i t h i n  a  proper  
7 0 ~ .  s . ,  F e d e r a l  Water P o l l u t i o n  C o n t r o l  A d m i n i s t r a t i o n ,  Water-Oriented 
R e c r e a t i o n  Benefits--A Study of t h e  R e c r e a t i o n  B e n e f i t s  D e r i v a b l e  from Various  
Leve l s  of Water Q u a l i t y  of t h e  Delaware R i v e r ,  pp. 56-57. 
7 1 ~ b i d . ,  pp. 56-57. 
p e r s p e c t i v e .  However, t h e  s u b j e c t i v e  n a t u r e  of t h i s  k ind  of r a t i n g  s c a l e  makes 
i t s  u s e  p r o h i b i t i v e :  
. . . i n  o r d e r  t o  reduce  t h e  e f f e c t  of r a t e r  b i a s ,  ORRRC a t t empted  
t o  g e t  f i v e  independent r a t i n g s  f o r  each a r e a .  R e c r e a t i o n a l  oppor- 
t u n i t y  was r a t e d  f o r  n i n e  a c t i v i t i e s  a t  each of t h e  s i x t y - s i x  
sampling p o i n t s  on a  f i v e - p o i n t  s c a l e  rang ing  from no f a c i l i t i e s  t o  
v e r y  good r e c r e a t i o n a l  f a c i l i t i e s .  The r a t e r  was i n s t r u c t e d  t o  
c o n s i d e r  1 )  t h e  q u a n t i t y  and q u a l i t y  of p h y s i c a l  r e s o u r c e s ,  2) t h e  
a c c e s s i b i l i t y  and development of t h e s e  r e s o u r c e s ,  3 )  t h e  r e l a t i v e  
d e g r e e  of u s e  made of such r e s o u r c e s  (crowding) ,  and t o  r a t e  p r e s e n t  
o p p o r t u n i t i e s  f o r  t h e  people  of t h i s  a r e a  r a t h e r  t h a n  p o t e n t i a l  
o p p o r t u n i t i e s .  7  2  
High o p p o r t u n i t y  r a t i n g s  were determined f o r  t h e  wes te rn  U.S.; y e t  cc+nplaints 
!a 
by survey  responden ts  about  l a c k  of r e c r e a t i o n  r e s o u r c e s  were most f r e q u e n t  i n  
t h e  West. It i s  p o s s i b l e  t o  conclude,  t h e r e f o r e ,  t h a t  i n  a r e a s  w i t h  h i g h  
o p p o r t u n i t y  f o r  outdoor  r e c r e a t i o n  p a r t i c i p a t i o n  people  a r e  s t i m u l a t e d  t o  
d e s i r e  more development.  
An i n t e r i m  method f o r  p r o j e c t i n g  r e c r e a t i o n a l  u s e  of outdoor  r e c r e a t i o n  
r e s o u r c e s  w i t h i n  a  subreg ion  h a s  been developed by t h e  B.O.R.  73 T h i s  method 
r e l i e s  e n t i r e l y  on income, educa t ion ,  and age  a s  t h e  major f a c t o r s  i n f l u e n c i n g  
p a r t i c i p a t i o n .  "The g r o s s  i n f l u e n c e  on p a r t i c i p a t i o n  r a t e s  of t h e  o t h e r  f a c t o r s  
inc luded  i n  ORRRC Study Report  19  was t o o  e r r a t i c  t o  be  u s e f u l .  "74 Regress ion  
' 
weigh ts  a r e  included t h a t  r e p r e s e n t  t h e  r e l a t i v e  importance of p o p u l a t i o n  
c h a r a c t e r i s t i c s  t o  p a r t i c i p a t i o n  r a t e s  f o r  s e l e c t e d  a c t i v i t i e s  by r e g i o n .  7  5 
7 2 U .  S .  , Outdoor R e c r e a t i o n  Resources Review Commission, P r o s p e c t i v e  Demand 
f o r  Outdoor R e c r e a t i o n ,  p .  49. 
I -I U.S., Bureau of Outdoor R e c r e a t i o n ,  An I n t e r i m  Method f o r  P r o j e c t i n g  
R e c r e a t i o n  Use of Outdoor R e c r e a t i o n  Resources and F a c i l i t i e s  i n  a  Sub-Region. 
I n  developing u s e  p r e d i c t i o n  models f o r  U.S. Army Corps of Engineers  
7 6 R e s e r v o i r s  i n  C a l i f o r n i a ,  Johns ton  and Pankey e v a l u a t e  income, a g e ,  e d u c a t i o n ,  
u r b a n i z a t i o n ,  and p o p u l a t i o n  of t h e  zones ( c o u n t i e s )  from which r e c r e a t i o n i s t s  
come. 
O t h e r s  f o c u s i n g  on examinat ion,  i d e n t i f i c a t i o n ,  measurement, and /or  u s e  of 
socio-economic d e t e r m i n a n t s  a s  s h i f t e r s  of demand, p a r t i c i p a t i o n ,  o r  u s e  i n c l u d e  
McCoy, ~ i l l e s ~ i e , ~ ~  Gahan, Stoevener  and GuedryY7' ~ o o d a l e , ~ ~  and S torey .  
Environmental  V a r i a b l e s  
Environmental  v a r i a b l e s  a r e  l e s s  r e l a t e d  t o  one a n o t h e r  than  socio-economic 
v a r i a b l e s  and appear  t o  a f f e c t  demand i n  independent  and p a r t i c u l a r  d i r e c t i o n s .  
Environmental  v a r i a b l e s  r e l a t e  t h e  r e c r e a t i o n  p a r t i c i p a n t  and t h e  environment.  
They i n c l u d e  a v a i l a b i l i t y  o r  a c c e s s i b i l i t y  o f  r e c r e a t i o n  r e s o u r c e s  i n  terms of 
d i s t a n c e ,  t i m e ,  and c o s t  of t r a v e l ,  a t t r a c t i b i l i t y  i n  p h y s i c a l  and a t t i t u d i n a l  
t e rms ,  t r a n s p o r t a t i o n  f a c i l i t i e s ,  r e g i o n a l  physiography and c l i m a t e ,  e x i s t i n g  
o p p o r t u n i t y ,  and s a t u r a t i o n  and competing o p p o r t u n i t i e s .  S t o r e y  observes  t h e  
v i t a l  n a t u r e  of t h e  r e l a t i o n s h i p  between r e c r e a t i o n  behav ior  and environmental  
c h a r a c t e r i s t i c s :  
7 6 ~ .  E. Johns ton  and V .  S. Pankey, "Use P r e d i c t i o n  Models f o r  Corps of 
Engineers ,  R e s e r v o i r s  i n  C a l i f o r n i a , "  An Economic Study of t h e  Demand f o r  Out- 
door R e c r e a t i o n  (San F r a n c i s c o ,  C a l i f o r n i a :  Coopera t ive  Regional  Research 
T e c h n i c a l  Committee, 1968) ,  pp.  15-47. 
7 7 ~ .  A. G i l l e s p i e ,  "An Eva lua t ion  of t h e  F a c t o r s  A f f e c t i n g  t h e  Demand f o r  
Water-or iented Outdoor Recrea t ion"  (unpubl ished Ph.D. d i s s e r t a t i o n ,  U n i v e r s i t y  
of M i s s o u r i ,  Columbia, Missour i ,  1966) .  
7 8 ~ .  H. S toevener  and L. J .  Guedry, " S o c i o l o g i c a l  C h a r a c t e r i s t i c s  of t h e  
Demand f o r  Outdoor R e c r e a t i o n , "  An Economic Study of t h e  Demand f o r  Outdoor 
R e c r e a t i o n  (San F r a n c i s c o ,  C a l i f o r n i a :  Coopera t ive  Regional  Research Technica l  
Committee, 1968) ,  pp. 65-74. 
"T. L. Goodale, "An A n a l y s i s  of L e i s u r e  Behavior and A t t i t u d e s  i n  S e l e c t e d  
Minneapol is  Census T r a c t s "  (unpubl ished Ph.D. d i s s e r t a t i o n ,  U n i v e r s i t y  of 
I l l i n o i s ,  Urbana, I l l i n o i s ,  1965) .  
J u s t  a s  t h e  c o n t i n u i n g  s a t i s f a c t i o n  of ou tdoor  demand depends upon 
t h e  unders tand ing  and a  p l i c a t i o n  of e c o l o g i c a l  p r i n c i p a l s ,  s o  does  
t h e  f u t u r e  of mankind. 8  g 
Lee n o t e s  t h r e e  impor tan t  v a r i a b l e s  i n  outdoor  r e c r e a t i o n  product  d i f f e r -  
e n t i a t i o n :  (1 )  t h e  p a r t i c u l a r  c o l l e c t i o n  o f  a c t i v i t i e s  accommodated a t  t h e  
s i t e ,  ( 2 )  t h e  q u a l i t y  of t h e  r e c r e a t i o n  p roduc t  a s s o c i a t e d  w i t h  n a t u r a l  endow- 
ment of t h e  s i t e ,  and (3 )  a c c e s s i b i l i t y  t o  c o n c e n t r a t i o n s  of populat ion.81 He 
f u r t h e r  e l a b o r a t e s  on t h e  r e l a t i o n s h i p  between t h e s e  v a r i a b l e s  and p a r t i c i p a -  
t i o n  : 
. . . c o n s i d e r i n g  two s i t e s  on each of which i t  i s  t e c h n i c a l l y  
p o s s i b l e  t o  accommodate t h e  same c o l l e c t i o n  of r e c r e a t i o n  
a c t i v i t i e s ,  t h e  l e v e l  and /or  form of t h e  demand r e l a t i o n  conf ron t -  
i n g  t h e s e  s i t e s  may depend i n  a n  impor tan t  way on b o t h  endowment 
and a c c e s s i b i l i t y  of t h e  s i t e . 8 2  
A v a r i a t i o n  i n  t h e s e  d e t e r m i n a n t s  may a l s o  i n v o l v e  a  cor responding  v a r i a t i o n  i n  
r e s o u r c e  development c o s t s .  
P h y s i c a l  f e a t u r e s  may s e t  l i m i t s  t o  c a p a c i t y  f o r  c e r t a i n  a c t i v i t i e s  
a t ' g iven  s i t e s ,  l i m i t s  t h a t  cou ld  h e  a l t e r e d  o n l y  a t  v e r y  subs tan-  
t i a l  r e s o u r c e  c o s t s .  S i m i l a r l y ,  a c c e s s i b i l i t y  of r e c r e a t i o n  
f a c i l i t i e s  would u s u a l l y  n o t  b e  independent  of c o s t s  . . . . 8  3 
The p r e d i c t i o n  of demand is  t h e  pr imary r e a s o n  f o r  s t u d y  and q u a n t i f i c a t i o n  of 
environmental  v a r i a b l e s .  When t h e  e f f e c t s  of socio-economic and environmental  ' 
v a r i a b l e s  on p a r t i c i p a t i o n  a r e  i d e n t i f i e d  and weighted s o  a s  t o  account  f o r  a  
L l a r g e  p r o p o r t i o n  of t o t a l  v a r i a n c e  (R ) ,  l i n e a r  r e g r e s s i o n  t e c h n i q u e s  can b e  
used t o  p r e d i c t  p a r t i c i p a t i o n  on a  p o p u l a t i o n ,  r e g i o n a l ,  o r  p r o j e c t  b a s i s .  A t  
t h e  p r e s e n t  t ime ,  t h e r e  i s  g e n e r a l  agreement on what t h e  v a r i a b l e s  a r e  b u t  
d i v e r g e n c e  on what t o  measure f o r  each v a r i a b l e .  
8  0 S t o r e y ,  p.  37. 
8 1 ~ e e ,  "Economic A n a l y s i s  Bear ing on Outdoor R e c r e a t i o n  Development ," 
Economic S t u d i e s  of Outdoor R e c r e a t i o n ,  p .  7 .  
Since  t h e  O.R.R.R.C.  d i d  n o t  a n a l y z e  environmental  f a c t o r s  a f f e c t i n g  ou t -  
door r e c r e a t i o n  p a r t i c i p a t i o n ,  Lee t h e o r i z e s  t h a t  a n  a p p r o p r i a t e  r e g i o n a l  
breakdown of r e c r e a t i o n  r e s o u r c e s  would r e s u l t  i n  more w i t h i n - c l a s s  homogeneity 
i n  p a r t i c i p a t i o n . 8 4  S t o r e y  t e s t s  L e e ' s  t h e o r y  t o  de te rmine  t h e  e f f e c t  of 
environmental  f a c t o r s  and a l s o  t o  c o r r e l a t e  t h e s e  environmental  f a c t o r s  t o  
o t h e r  socio-economic v a r i a b l e s  a f f e c t i n g  r e c r e a t i o n a l  p a r t i c i p a t i o n .  
. . . i t  seems obvious  t h a t  t h e  l and-sur face  form of a n  a r e a  p l a y s  
a  s i g n i f i c a n t  r o l e  i n  t h e  p r o v i s i o n  of many forms of ou tdoor  
r e c r e a t i o n  and t h a t  c l i m a t e  i n f l u e n c e s  b o t h  p r o v i s i o n  of r e c r e a t i o n a l  
o p p o r t u n i t y  and a s  a  comfort  o r  d i s c o m f o r t  f a c t o r ,  may have s i g n i f i -  
c a n t  e f f e c t  on t h e  r a t e  of p a r t i c i p a t i o n . 8 5  
S t o r e y  e x p l o r e s  t h e  i n f l u e n c e  of geographic  f a c t o r s  by r e d e f i n i n g  r e g i o n a l  
c l a s s i f i c a t i o n s  on t h e  b a s i s  of land-surf  a c e  form and c l i m a t e .  86 Upon determin-  
i n g  t h e  i n f l u e n c e  and magnitude of t h e s e  geographic  f a c t o r s ,  h e  u s e s  environ-  
menta l  f a c t o r s  a long  w i t h  t h e  O . R . R . R . C . ' s  r e g r e s s i o n  weigh t s  f o r  socio-economic 
f a c t o r s  i n  a  l i n e a r  r e g r e s s i o n  model t o  e s t i m a t e  r e g i o n a l  p a r t i c i p a t i o n .  
S t o r e y  concludes  t h a t  t h e  g e o g r a p h i c a l  v a r i a b l e  i s  s i g n i f i c a n t  a s  a  s h i f t e r  of 
demand o r  p a r t i c i p a t i o n .  
I n  a n  i n v e s t i g a t i o n  of environmental  f a c t o r s  a f f e c t i n g  outdoor  r e c r e a t i o n  
p a r t i c i p a t i o n  i n  C h r i s t i a n  County, I l l i n o i s ,  Abramson concludes  t h a t  e a s e  of 
a c c e s s  t o  outdoor  r e c r e a t i o n  r e s o u r c e s  a long  w i t h  i n c r e a s e d  r e c r e a t i o n  r e s o u r c e  
development i n £  luenced p a r t i c i p a t i o n . 8 7  As a  r e s u l t  of r e c e n t  wa te r  r e s o u r c e  
development,  Abramson n o t e s  t h a t :  (1) p a r t i c i p a t i o n  i n  ou tdoor  r e c r e a t i o n  was 
8  5  S t o r e y ,  p. 16 .  
'%he O.R.R.R.C.  d a t a  was based on sampling w i t h i n  f o u r  r e g i o n a l  c l a s s i f i -  
c a t i o n s  w h i l e  S t o r e y  d e f i n e s  17 geographic  r e g i o n s .  " A l l  b u t  two of t h e s e  
r e g i o n s  con ta ined  a t  l e a s t  one of t h e  pr imary sampling u n i t s  used by t h e  Survey 
Research Center  i n  o b t a i n i n g  t h e  d a t a  used i n  t h i s  s t u d y .  T h i s  enabled an  
a n a l y s i s  of t h e  r e l a t i o n s h i p  of t h e  two geograph ic  f a c t o r s ,  l and  form and 
c l i m a t e ,  w i t h  p a r t i c i p a t i o n  i n  outdoor r e c r e a t i o n . ' '  
s t r o n g l y  a f f e c t e d  by d r i v i n g  d i s t a n c e  t o  t h e  impoundment, ( 2 )  r e c r e a t i o n  h a b i t s  
of p e o p l e  i n  t h e  county have been a f f e c t e d  by r e c r e a t i o n  r e s o u r c e  development,  
and (3)  purchase  of r e c r e a t i o n a l  goods and s e r v i c e s  had been s t i m u l a t e d .  8 8 
For p r e d i c t i n g  consumption a t  a  s p e c i f i c  l o c a t i o n  o r  s i t e ,  Owens d i s c u s s e s  
complementar i ty ,  c o m p e t i t i o n ,  and d i s t a n c e  f a c t o r s :  
The e n t e r p r i s e ' s  c o m p e t i t i v e  p o s i t i o n  w i t h  regard  t o  a t t r a c t i v e n e s s  
of f a c i l i - t i e s ,  p r i c e ,  p rox imi ty  t o  p a t r o n s  . . . . D i f f e r e n c e s  i n  
f e e s  and o t h e r  c o s t s  t o  p a r t i c i p a t e  a r e  probably  much more impor tan t  
on t h e  e n t e r p r i s e  l e v e l  t h a n  on an  a r e a  o r  r e g i o n a l  l e v e l .  8 9 
Cesar io  i n v e s t i g a t e s  t h e  i n f l u e n c e  of t h e  v a r i a b l e s  a t t r a c t i b i l i t y  and 
9  0 
a c c e s s i b i l i t y .  Without o r i g i n - d e s t i n a t i o n  d a t a  a v a i l a b l e  f o r  t h e  Susquehanna 
River  Bas in ,  h e  u s e s  d a t a  ga thered  a t  s t a t e  pa rks  i n  Pennsylvania  and Ohio. 
Using m u l t i p l e  r e g r e s s i o n  a n a l y s i s  C e s a r i o  conc ludes  t h a t  t h e  p r o p o r t i o n  of 
v a r i a n c e  i n  a t  tendance l e v e l s  c a n  b e  a t t r i b u t e d  t o  environmental  v a r i a b l e s  and 
upon weight ing t h e  v a r i a b l e s ,  s i t e  a t t e n d a n c e  can, b e  p r e d i c t e d .  
The f i r s t  erivironmental  v a r i a b l e  t o  b e  d i s c u s s e d  i s  a t t r a c t i b i l i t y .  Two 
a t t r a c t i v e n e s s  components, namely, t h e  s i z e  of t h e  r e c r e a t i o n  s i t e  i n  a c r e s  and 
t h e  q u a n t i t y  of water  a v a i l a b l e  were found t o  b e  s i g n i f i c a n t  f a c t o r s  a f f e c t i n g  
use .  However, i n t e r p r e t a t i o n  d i f f i c u l t i e s  a r i s e  because  t h e s e  two v a r i a b l e s  
a r e  h i g h l y  c o r r e l a t e d  making i t  d i f f i c u l t  t o  s e p a r a t e  t h e i r  e f f e c t s .  I n  Ohio, 
Cesar io  demonstra ted t h e  importance of t h e  a c c e s s i b i l i t y  v a r i a b l e  and,  depend- 
i n g  upon i n t e r p r e t a t i o n ,  t h e  a t t r a c t i v e n e s s  v a r i a b l e .  A l t e r n a t e l y ,  a t t e n d a n c e  
a t  Pennsylvania  p a r k s  was found t o  b e  more r e l a t e d  t o  a t t r a c t i v e n e s s  f a c t o r s  
r a t h e r  t h a n  t o  a c c e s s i b i l i t y .  Amount of wa te r  a v a i l a b l e  f o r  r e c r e a t i o n a l  u s e  
c l e a r l y  demonstra ted a s  a  major u s e  f a c t o r  account ing  f o r  abou t  60 p e r c e n t  of 
9 0 ~ e s a r i o ,  J r . ,  "Appendix Q . . . R e c r e a t i o n , "  F i n a l  Report  on a  Dynamic 
Model of t h e  Economy of t h e  Susquehanna River  Bas in ,  pp. 41-445. 
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v a r i a n c e  compared t o  o n l y  30 p e r c e n t  i n  Ohio. The v a r i e t y  of r e c r e a t i o n  
a c t i v i t i e s  a v a i l a b l e  and number of t o t a l  a c r e s  were found t o  be  c r i t i c a l  compo- 
n e n t s  of a t t r a c t a b i l i t y .  With 78 p e r c e n t  of t h e  v a r i a n c e  accounted f o r ,  
C e s a r i o  could  n o t  t r a c e  t h e  magnitude and d i r e c t i o n  of t h e  r e s i d u a l  v a r i a n c e  t o  
9  2 
any one f a c t o r .  A p lanning e v a l u a t i o n  model,  based on knowledge of p h y s i c a l  
c o n s t r a i n t s  and b e h a v i o r a l  assumptions  r e g a r d i n g  t h e  p r o p e n s i t y  t o  v i s i t  a  
p a r t i c u l a r  r e c r e a t i o n  f a c i l i t y  h a s  been developed by ~ l l i s .  93 T h i s  model,  
c a l l e d  "RECSYS" i s  designed t o  d e a l  i n d i v i d u a l l y  w i t h  any r e c r e a t i o n  e x p e r i e n c e  
on a  r e g i o n a l  b a s i s .  E l l i s  assumes t h a t  o n - s i t e  p a r t i c i p a t i o n  i s  p o s i t i v e l y  
r e l a t e d  t o  a t t r a c t i v e n e s s  of t h a t  f a c i l i t y .  Johns ton  and pankeyg4 view t h e  
a t t r a c t i b i l i t y  de te rminan t  i n  terms o f :  (1) n a t u r a l  s i t e  a t t r i b u t e s ,  e . g . ,  
s i z e  of t h e  r e s e r v o i r  i n  l and  and water  a c r e s  and s e a s o n a l  changes i n  wa te r  
a r e a  and pool  l e v e l ;  and (2)  man-made f a c i l i t i e s ,  e . g . ,  c a p i t a l  investment  i n  
r e c r e a t i o n  f a c i l i t i e s ,  number of camp s i t e s ,  and number of boa t  l aunch ing  ramps. 
A t t r a c t a b i l i t y  a s  o p e r a t i o n a l i z e d  by C e s a r i o ,  Johns ton  and Pankey, and 
E l l i s  does  n o t  i n c l u d e  s i t e  q u a l i t y  a s  e v a l u a t e d  by s i t e  u s e r s .  I n s t e a d  t h e y  
a l l  e v a l u a t e  s i t e  q u a l i t y  i n  a n  a r b i t r a r y  manner. ~ u n s o n ' ~  examines t h e  
o p i n i o n s  of p r o v i d e r s  and u s e r s  about  s i t e  q u a l i t y  f o r  wa te r  r e c r e a t i o n  on 
e i g h t  smal l  l a k e s  i n  Arkansas,  b u t  h e  f a i l s  t o  r e l a t e  peop les '  e v a l u a t i o n s  t o  
t h e i r  r e c r e a t i o n  behav ior .  Did u s e r s  r a t i n g  a  p a r t i c u l a r  s i t e  low i n  q u a l i t y  
9 3 ~ i c h i g a n ,  Department of Conserva t ion ,  Outdoor R e c r e a t i o n  Planning i n  
Michigan by a  Systems Ana lys i s  Approach (Lansing,  Michigan: Department of 
Commerce, 1966) .  
9 4 ~ o h n s t o n  and Pankey, "Use of P r e d i c t i o n  Models f o r  Corps of Engineers  
R e s e r v o i r s  i n  C a l i f o r n i a , "  An Economic Study of t h e  Demand f o r  Outdoor Recrea- 
t i o n ,  pp. 15-47. 
9 5 ~ .  F.  Munson, "Opinions of P r o v i d e r s  and Users  about  S i t e  Q u a l i t y  f o r  
Water-Oriented R e c r e a t i o n  on E igh t  Small Lakes i n  Arkansas" (unpubl ished Ph.D. 
d i s s e r t a t i o n ,  U n i v e r s i t y  of I l l i n o i s ,  Urbana, I l l i n o i s ,  1968) .  
r e t u r n  t o  t h a t  s i t e  and i f  s o ,  how o f t e n ?  T h i s  q u e s t i o n  i s  unanswered. There  
i s  a  c r i t i c a l  need t o  r e d e f i n e  a t t r a c t a b i l i t y  because  i t  can  b e  l o g i c a l l y  
hypothes ized  t h a t  p h y s i c a l  q u a l i t y  of a  r e c r e a t i o n  s i t e  a s  s e e n  and e v a l u a t e d  
by u s e r s  i s  a  de te rminan t  of s i t e  u s e .  T h i s  v iew i s  shared  and s u b s t a n t i a t e d  
by Jones  : 96 
The "commodity" r e c r e a t i o n  comes i n t o  be ing  because  someone chooses  
t o  do something which h e  e x p e c t s  w i l l .  g i v e  him a n  e n j o y a b l e  e x p e r i -  
ence .  These  e x p e c t a t i o n s  a r e  n o t  always r e a l i z e d .  But i f  we 
a c c e p t  t h e  p r i n c i p l e  of consumer s o v e r e i g n t y ,  t h e  d e c i s i o n  t o  
r e c r e a t e ,  (and t o  pay t h e  p r i c e  i n  terms of t i m e ,  d i s t a n c e  t r a v e l l e d ,  
and o t h e r  c o s t s ) - - t h i s  d e c i s i o n  i s  based on h i s  e x p e c t a t i o n  of 
r e c e i v i n g  an  e x p e r i e n c e  which w i l l  p r o v i d e  t h e  r e c r e a t o r  w i t h  a  
c e r t a i n  amount o f  p l e a s u r e  o r  s a t i s f a c t i o n .  What amount we cannot  
say  and i t  i s  n o t  important  t o  t h e  argument .g7 
I n  s e e i n g  t h e  r e c r e a t i o n  exper ience  e i t h e r  a s  good o r  bad ,  Jones  s u g g e s t s  
s p e c i f y i n g  t h e  q u a l i t y  d i f f e r e n t i a l  a s  h i g h  o r  low i n  o r d e r  t o  e v a l u a t e  t h e  
r o l e  of q u a l i t y  a s  a  demand, p a r t i c i p a t i o n ,  o r  u s e  s h i f t e r .  J o n e s  s u g g e s t i o n  
r u l e s  o u t  a  r a n g e  of q u a l i t y  l e v e l s .  
Bes ides  a t t r a c t a b i l i t y ,  d i s t a n c e  t o  t h e  r e c r e a t i o n  s i t e  i s  a n  independent  
v a r i a b l e  i n  c a l c u l a t i n g  a  demand f u n c t i o n  because  t r a v e l  t o  a  p a r t i c u l a r  s i t e  
i s  i n v e r s e l y  r e l a t e d  t o  t ime  and monetary expense r e q u i r e d  t o  make t h e  t r i p .  
C e s a r i o  found t h a t  a t t e n d a n c e  a t  Ohio s i t e s  was more r e l a t e d  t o  s i t e  l o c a t i o n  
i n  r e l a t i o n  t o  p o p u l a t i o n  c e n t e r s .  The p o p u l a t i o n  r e s i d i n g  w i t h i n  a  60-mile 
r a d i u s  of t h e  s i t e s  accounted f o r  29 p e r c e n t  of t h e  v a r i a n c e  i n  a t t e n d a n c e  
l e v e l s . 9 8  Johns ton  and Pankey conclude t h a t  a n  i n c r e a s e  i n  a n  a d j a c e n t  popula- 
t i o n  w i l l  r e s u l t  i n  a  n e a r l y  p r o p o r t i o n a l  i n c r e a s e  i n  water-based r e c r e a t i o n a l  
96D. M .  J o n e s ,  " I n t e n s i t y  of User P a r t i c i p a t i o n  a s  a  B a s i s  f o r  Dif f e ren-  
t i a t i n g  t h e  R e c r e a t i o n  P r o j e c t , "  An Economic Study of t h e  Demand f o r  Outdoor 
R e c r e a t i o n  (San F r a n c i s c o ,  C a l i f o r n i a :  Coopera t ive  Regional  Research Technica l  
Committee, 1968) ,  pp. 85-95. 
9 8 ~ e s a r i o ,  Jr . , "Appendix Q . . . R e c r e a t i o n , "  F i n a l ,  Repor t  of a  Dynamic 
Model of t h e  Econ~my of t h e  Susquehanna River  Bas in ,  p .  4-31, 
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u s e .  I n  f i n d i n g s  of t h e  U.S. Army Corps of Engineers  R e c r e a t i o n  Data Col lec-  
t i o n  and Research Program, c r a n e l o o  c l a r i f i e s  t h e  a c c e s s i b i l i t y  v a r i a b l e :  
However, d i s t a n c e  t r a v e l e d  was t h e  o n l y  p r a c t i c a l  way found t o  
t r e a t  t h i s  f a c t o r  w i t h  d a t a  of such  magnitude.  A n a l y s i s  based on 
a i r l i n e  m i l e s  r e l a t i v e  t o  u s e  h a s  shown v e r y  low c o r r e l a t i o n ,  
w h i l e  s t u d i e s  of road-d i s tance  t r a v e l e d  h a s  c o n s i s t e n t l y  provided 
h i g h  c o r r e l a t i o n s  f o r  day-use r e c r e a t i o n  a c t i v i t i e s  . . . . 1 0 1  
C e s a r i o  a g r e e s  t h a t  a i r  d i s t a n c e  i s  a n  i m p r a c t i c a l  measure of a c c e s s i b i l i t y  and 
s u g g e s t s  t h a t  t r a v e l  t ime be  used .  102 
I n  examining c u r r e n t  c o l l e c t i v e  wa te r -o r ien ted  behav ior  p a t t e r n s  of t h e  
p o p u l a t i o n  r e s i d i n g  w i t h i n  a  twenty-four coun ty  r e g i o n  i n  E a s t  C e n t r a l  I l l i n o i s ,  
Gahan h y p o t h e s i z e s  t h a t  consumption i s  a  f u n c t i o n  of p o p u l a t i o n  d e n s i t y  and 
d i s t a n c e  from oppor tun i t i e s .103  He a l s o  i n v e s t i g a t e s  a  second group of va r i - .  
a b l e s ,  namely, a g e ,  income, e d u c a t i o n ,  and o t h e r s  t o  de te rmine  i f  t h e y  moderate  
t h e  i n f l u e n c e  of t h e  hypothesized major environmental  p r e d i c t o r s  of wa te r  
r e c r e a t i o n  consumption. 
. . . i t  i s  suspec ted  t h a t  age  h a s  a  moderat ing e f f e c t  upon t h e  
p r e d i c t o r  v a r i a b l e  d i s t a n c e ,  t h a t ' i s ,  peop le  who a r e  o l d e r  would 
be  l e s s  l i k e l y  t o  d r i v e  longer  d i s t a n c e s  t o  p a r t i c i  a t e  i n  wa te r  
r e c r e a t i o n  a c t i v i t i e s  t h a n  peop le  who a r e  younger.  184 
The r e s u l t s  of Gahan's r e s e a r c h  a r e  fo r thcoming .  
Bes ides  a c c e s s i b i l i t y  and a t t r a c t a b i l i t y ,  C e s a r i o  i n v e s t i g a t e s  competing 
o p p o r t u n i t i e s  (what a r e  t h e  e f f e c t s  of a l t e r n a t i v e  s i t e s ? )  and s a t u r a t i o n  (what 
9 9 ~ o h n s t o n  and Pankey, "Use of P r e d i c t i o n  Models f o r  Corps of Engineers  
R e s e r v o i r s  i n  C a l i f o r n i a , "  An Economic Study of t h e  Demand f o r  Outdoor Recrea- 
102 C e s a r i o ,  J r . ,  "Appendix Q . . . R e c r e a t i o n , "  F i n a l  Report  on a  Dynamic 
Model of t h e  Economy of t h e  Susquehanna River  Bas in ,  p .  4-40. 
l o 3 ~ a h a n ,  ''A Regional  Ana lys i s  of F a c t o r s  A f f e c t i n g  t h e  Demand f o r  and 
P a r t i c i p a t i o n  i n  Water-Oriented R e c r e a t i o n  A c t i v i t i e s , "  pp. 21-22. 
98 
a r e  t h e  e f f e c t s  of overcrowding?) .  The e f f e c t s  of t h e s e  two v a r i a b l e s  were n o t  
c l e a r l y  demonstra ted by C e s a r i o  b u t  t h i s  should  n o t  be  t a k e n  t o  mean t h a t  t h e y  
do n o t  e x i s t .  lo5 These v a r i a b l e s  must r e c e i v e  i n t e n s i v e  r e s e a r c h  a t t e n t i o n  i f  
we a r e  t o  de te rmine  t h e i r  a f f e c t s  on a t t e n d a n c e  l e v e l s .  
While n o t  i d e n t i f y i n g  environmental  v a r i a b l e s  r e l a t e d  t o  r e c r e a t i o n  par-  
t i c i p a t i o n ,  t h e  O.R .R .R .C .  d i d  i d e n t i f y  v a r i a b l e s  which r e s t r i c t e d  p a r t i c i p a -  
t i o n  i n  r e c r e a t i o n  a c t i v i t i e s .  These v a r i a b l e s  inc luded :  (1)  f a c i l i t i e s  
overcrowded, i n a d e q u a t e ,  o r  d i s t a n t ;  (2 )  l a c k  of money, equipment,  o r  t r a n s -  
p o r t a t i o n ;  (3 )  l a c k  of a v a i l a b l e  l e i s u r e  t ime;  (4) p h y s i c a l  c o n d i t i o n ,  a g e ,  o r  
f e a r ;  and (5)  o t h e r  e x t e r n a l l y  imposed r e s t r i c t i o n s .  lo6 The l a c k  of a v a i l a b l e  
l e i s u r e  t ime  was t h e  most r e s t r i c t i v e  f a c t o r  upon p a r t i c i p a t i o n  i n  swimming, 
f i s h i n g ,  and p i c n i c k i n g ;  w h i l e  i n  b o a t i n g  and wate r  s k i i n g  t h e  importance of a  
l a c k  of l e i s u r e  t ime was sl?perseded o n l y  by f i n a n c i a l  r e s t r i c t i o n s .  The l a c k  
of adequa te  o r  c o n v e n i e n t l y  l o c a t e d  f a c i l i t i e s  was t h e  second major r e s t r i c t i v e  
f a c t o r  w i t h  r e g a r d  t o  swimming, and t h e  t h i r d  w i t h  r e g a r d  t o  b o a t i n g  and f i s h i n g .  
I n  c o n c l u s i o n ,  t h e  environmental  v a r i a b l e s ,  a c c e s s i b i l i t y  ( d i s t a n c e ,  t ime ,  
c o s t s )  and a t t r a c t a b i l i t y ,  have r e c e i v e d  c o n s i d e r a b l y  more a t t e n t i o n  t h a n  any 
of t h e  o t h e r  environmental  v a r i a b l e s  even though t h e  o p e r a t i o n a l  d e f i n i t i o n s  of 
t h e s e  v a r i a b l e s  have v a r i e d  wide ly .  These two v a r i a b l e s  t o g e t h e r  a r e  accep ted  
a s  p r e d i c t o r s  of p a r t i c i p a t i o n  f o r  shor t - t e rm p r o j  e c t i o n s  . The two environmental  
v a r i a b l e s ,  competing o p p o r t u n i t i e s  and s a t u r a t i o n ,  have r e c e i v e d  t h e  l e a s t  
amount of r e s e a r c h  a t t e n t i o n ;  y e t  t h i s  d a t a  i s  necessa ry  t o  making a c c u r a t e  
long-range p r o j e c t i o n s  of demand. To unders tand  and i d e n t i f y  dormant demand 
f o r  outdoor  r e c r e a t i o n ,  t h e r e  i s  a  need t o  b e t t e r  q u a n t i f y  t h e  r e l a t i o n s h i p  
l o 5 c e s a r i o ,  J r . ,  "Appendix Q . . . R e c r e a t i o n , "  F i n a l  Report  on a  Dynamic 
Model of t h e  Economy of t h e  Susquehanna River  Bas in ,  p .  4-40, 
lo%. S. , Outdoor R e c r e a t i o n  Resources  Review Commission, N a t i o n a l  Recrea- 
t i o n  Survey,  p .  177.  
between l e v e l s  of r e s o u r c e  o p p o r t u n i t y  and r e c r e a t i o n  behav ior .  O t h e r s  f o c u s i n g  
on t h e  examinat ion,  i d e n t i f i c a t i o n ,  u s e ,  and /or  measurement of environmental  
d e t e r m i n a n t s  a s  s h i f t e r s  of demand, p a r t i c i p a t i o n ,  p r e f e r e n c e s ,  o r  u s e  i n c l u d e  
McCoy and Stoevener  and Guedry. 
R e c r e a t i o n  Resource Supply 
The Resource I n v e n t o r y  
An i n v e n t o r y  and c l a s s i f i c a t i o n  of wa te r  r e s o u r c e s  i s  e s s e n t i a l  t o  knowing 
t h e  t o t a l  scope  of t h e  r e s o u r c e ,  t h e  r a t e  a t  which i t  i s  be ing  deve loped ,  and 
i t s  c h a r a c t e r i s t i c s .  A  q u a n t i t a t i v e  e v a l u a t i o n  of a  r e s o u r c e ' s  p o t e n t i a l  t o  
s u p p o r t  h i g h  q u a l i t y  r e c r e a t i o n  should b e  a  p a r t  of t h e  i n v e n t o r y  p r o c e s s  b u t  
t h i s  i s  u s u a l l y  ignored .  The d e t e r m i n a t i o n  of a  r e s o u r c e ' s  p h y s i c a l  p o t e n t i a l  
and a b i l i t y  t o  s a t i s f y  members of v a r i o u s  u s e r  groups  i s  i m p e r a t i v e  i f  p r o j e c t e d  
u s e r  group r e c r e a t i o n  requ i rements  a r e  t o  be  q u a n t i t a t i v e l y  r e l a t e d  t o  t h e  
r e s o u r c e  base .  S e v e r a l  forms of wa te r  r e c r e a t i o n  r e s o u r c e s  have been i n v e n t o r i e d  
on n a t i o n a l ,  r e g i o n a l ,  s t a t e w i d e ,  and l o c a l  l e v e l s .  Some n o t a b l e  i n v e n t o r i e s  
o r  c l a s s i f i c a t i o n  schemes f o r  i n v e n t o r i e s  on t h e  n a t i o n a l  l e v e l  d e a l  w i t h  
s h o r e l i n e s ,  107 e s t u a r i e s  , 108 r e s e r v o i r s  ,log and wate r  supp ly .  S ta tewide  and 
r e g i o n a l  i n v e n t o r i e s  survey p u b l i c  and p r i v a t e  outdoor  r e c r e a t i o n  
1 0 7 ~ . ~ .  , Outdoor R e c r e a t i o n  Resources  Review Commission, S h o r e l i n e  Recrea- 
t i o n  Resources  of t h e  United S t a t e s  (Washington, D . C . :  U.S. Government P r i n t -  
i n g  O f f i c e ,  1962) .  
lo8u. s . , F e d e r a l  Water P o l l u t i o n  Cont ro l  A d m i n i s t r a t i o n ,  N a t i o n a l  E s t u a r i n e  
Inven tory  Handbook of D e s c r i p t o r s  (Washington, D . C . :  U.S. Government P r i n t i n g  
O f f i c e ,  1968) .  
1 0 9 ~ . ~ . ,  Geo log ica l  Survey,  R e s e r v o i r s  i n  t h e  Uni ted S t a t e s  (Washington, 
D . C . :  U.S. Government P r i n t i n g  O f f i c e ,  1966) .  
l l o ~ . ~ . ,  Geo log ica l  Survey,  Has t h e  Uni ted S t a t e s  Enough Water? (Washing- 
t o n ,  D . C . :  U.S. Government P r i n t i n g  O f f i c e ,  1965) .  
100  
112 
areas,''' b o a t i n g  f a c i l i t i e s ,  a r t i f i c i a l  s u r f a c e w a t e r s ,  113 r i v e r s  ,'I4 p u b l i c  
w a t e r b o d i e s ,  115  s h o r e l i n e  . land u s e ,  i s l a n d s , ' l 7  and l a k e s  and ponds,  118 
The B.O.R. c o n s i d e r s  t h e  i n v e n t o r y  p r o c e s s  a c r i t i c a l  a s p e c t  of na t ionwide ,  
s t a t e w i d e ,  and r e g i o n a l  p lann ing .  T h e r e f o r e ,  a l l  of t h e  s t a t e w i d e  comprehen- 
s i v e  outdoor  r e c r e a t i o n  p l a n s  c o n t a i n  a n  i n v e n t o r y  of e x i s t i n g  r e c r e a t i o n  
r e s o u r c e s .  
l l l ~ e w  Hampshire, S t a t e  Planning P r o j e c t  , 
of  P u b l i c  and P r i v a t e  Outdoor R e c r e a t i o n  Areas  (Concord, New Hampshire: S t a t e  
of New Hampshire S t a t e  Planning P r o j e c t ,  1965) .  
U.S., Bureau of Outdoor R e c r e a t i o n ,  Water-Oriented Outdoor R e c r e a t i o n ,  -
Lake Michigan Bas in  (Ann Arbor,  Michigan: Bureau of Outdoor R e c r e a t i o n ,  
Department of t h e  I n t e r i o r ,  1965) .  
1 1 2 ~ a l i f  o r n i a ,  Department of Harbors and W a t e r c r a f t  , Inven tory  of Boat ing 
F a c i l i t i e s  (Sacramento,  C a l i f o r n i a :  Department of Harbors  and W a t e r c r a f t ,  1966) .  
'1314ichigan S t a t e  U n i v e r s i t y ,  P r e l i m i n a r y  Inven tory  of Michigan 's  A r t i f i -  
c i a l  S u r f a c e  Water,  B u l l e t i n  Number 1 2  (Eas t  Lansing,  Michigan: Department of 
Resource Development, Michigan S t a t e  U n i v e r s i t y ,  1962) .  
114~idwest  P lann ing  and Research,  I n c . ,  A Survey and A n a l y s i s  of 24 R i v e r s  
i n  Minnesota ( S t .  P a u l ,  Minnesota:  Midwest Planning and Research ,  I n c . ,  1966) .  
Minnesota ,  Outdoor R e c r e a t i o n  Resources  Commission, R e c r e a t i o n a l  Use of 
R i v e r s  and Streams i n  Minnesota ,  S t a f f  Repor t  Number 9 ( S t .  P a u l ,  Minnesota:  
Minnesota Outdoor R e c r e a t i o n  Resources  Commission, 1965) .  
' 15~ew Hampshire, S t a t e  Planning P r o j e c t ,  Land-Water-Recreation, New 
Hampshire P u b l i c  Water Bodies and P u b l i c  Access P o i n t s ,  P a r t  1, Report  Number 4 
(Concord, New Hampshire: S t a t e  o f  New Hampshire S t a t e  Planning P r o j e c t ,  1965) .  
' 16~ew J e r s e y ,  D i v i s i o n  o f  S t a t e  and Regional  P lann ing ,  New J e r s e y ' s  
Delaware Bay Shore:  An Inven tory  of Land Use (Trenton,  New J e r s e y :  New J e r s e y  
D i v i s i o n  of S t a t e  and Regional  P lann ing ,  1964) .  
' 1 7 ~ e w  Hampshire, S t a t e  Planning P r o j e c t  , Land-Water-Recreation, I s l a n d s  
of New Hampshire, Repor t  Number 1 5  (Concord, New Hampshire: S t a t e  of New 
Hampshire S t a t e  Planning P r o j e c t ,  1965) .  
'18vermont, Department of Water Resources ,  I n v e n t o r y  of Small Ponds i n  
Vermont by Counties--Less t h a n  20 Acres (Montpe l i e r ,  Vermont: Vermont Depart-  
ment of Water Resources ,  1966) .  
Vermont, Department of Water Resources ,  Inven tory  of Lakes and Ponds i n  
Vermont by Counties--20 Acres o r  More i n  Area (Montpe l i e r ,  Vermont: Vermont 
Department of Water Resources ,  1966) .  
119~ .  S . , Bureau of Outdoor R e c r e a t i o n ,  Planning and Surveys S e r i e s  Manual 
(Washington, D . C . :  Bureau of Outdoor R e c r e a t i o n ,  Department of t h e  I n t e r i o r ,  
1965) ,  p .  260.4.3.  
The supp ly  f u n c t i o n  of t h e  r e c r e a t i o n  p l a n  c o n s i s t s  of a n  i n v e n t o r y  
of a v a i l a b l e  outdoor  r e c r e a t i o n  a r e a s ,  bo th  p u b l i c  and p r i v a t e ,  and 
d e t e r m i n a t i o n  of t h e i r  c a p a c i t i e s  t o  accommodate peop le  and p rov ide  
them w i t h  r e c r e a t i o n  o p p o r t u n i t i e s .  120 
There  i s ,  however, c o n s i d e r a b l e  v a r i a n c e  i n  t h e  u s a b i l i t y  and r e l i a b i l i t y  of 
t h e  supp ly  d a t a  r e p o r t e d  i n  t h e s e  p l a n s .  Some of t h e  p l a n s  merely  q u a n t i f y  
supp ly  i n  terms of f requency ,  o t h e r s  t a l k  i n  q u a l i t a t i v e  o r  d e s c r i p t i v e  t e rms ,  
and o t h e r s  s e e k  t o  transform. e x i s t i n g  r e s o u r c e  f requency  d a t a  i n t o  c a p a c i t y  
d a t a .  To do t h e  l a t t e r  r e q u i r e s  a n  unders tand ing  and implementat ion of concep t s  
and methods t h a t  have r e c e i v e d  l i t t l e  r e s e a r c h  a t t e n t i o n  i n  t h e  l i t e r a t u r e .  The 
c a p a c i t y  a s p e c t s  of t h e  i n v e n t o r y  p r o c e s s  a r e  o f t e n  approximated f o r  l a c k  of 
c a r r y i n g  c a p a c i t y  s t a n d a r d s  o r  s i m p l i f i e d  through t h e  u s e  of i n v a l i d  and 
a r b i t r a r y  s p a t i a l  s t a n d a r d s .  Most s t a t e  outdoor  r e c r e a t i o n  p l a n s  t r a n s p o s e  
supp ly  d a t a  i n t o  c a p a c i t y  d a t a ,  b u t  t h e  r e s u l t s  a r e  s u s p e c t  because  of methods 
used .  An i n s p e c t i o n  of c i t e d  i n v e n t o r i e s  r e v e a l  t h a t  they  c o n t a i n  f requency 
counts  of a v a i l a b l e  r e s o u r c e s  r a t h e r  than any ment ion of c a p a c i t y .  D e s c r i ~ -  
t i v e l y  they  d e a l  w i t h  p h y s i c a l  measurement, e . g . ,  number of a d j a c e n t  land a c r e s ,  
number of w a t e r  a c r e s ,  m i l e s  of s h o r e l i n e ,  number of c a m p s i t e s ,  number of 
beaches ,  e t c .  I f  demand and supp ly  a r e  t o  b e  mean ingfu l ly  r e l a t e d  t o  de te rmine  
r e s o u r c e  needs ,  i n v e n t o r y  d a t a  must go beyond f requency  counts  of p h y s i c a l  
measures.  
R e l a t i n g  Supply and Demand 
The p r o c e s s  of r e l a t i n g  u s e r  requ i rements  t o  r e c r e a t i o n  r e s o u r c e  p o t e n t i a l  
was concep tua l i zed  i n  t h e  User Resource R e c r e a t i o n  Planning Method and acknowl-'  
edged by Chubb and ~ s h t o n l ~ l  b u t p r a c t i c a l  u s e  of t h i s  p r o c e s s  depends h e a v i l y  
1 2 0 ~ i d w e s t  Research I n s t i t u t e ,  Missour i  S t a t e  Comprehensive Outdoor Recrea- 
t i o n  P l a n  (Kansas C i t y ,  Missour i :  Midwest Research I n s t i t u t e ,  1967) ,  p .  2 .  
ILL M. Chubb and P.  Ashton,  Park and R e c r e a t i o n  Research:  The C r e a t i o n  of 
Environmental  Q u a l i t y  C o n t r o l s  f o r  R e c r e a t i o n  (Eas t  Lans ing ,  Michigan: Depart-  
ment of Park  and R e c r e a t i o n  Resources ,  Michigan S t a t e  U n i v e r s i t y ,  1969) ,  p ~ .  4 - 5 .  
on q u a n t i f i c a t i o n  of phys i ca l  and a t t i t u d i n a l  c o n s i d e r a t i o n s  involved i n  d e t e r -  
mining c a r r y i n g  c a p a c i t y .  Planning guid'es a r e  needed which conver t  f requency 
measures i n t o  c a p a c i t y  d a t a  t o  r e l a t e  supply  and demand. I n s t e a d  of narrowly- 
conceived s p a t i a l  p lanning s t a n d a r d s ,  Anderson sugges t s  planning gu ides  t h a t  
i n c l u d e  c r i t e r i a  f o r  l o c a t i n g  r e c r e a t i o n  a r e a s ,  environmental  c h a r a c t e r i s t i c s  
of r e c r e a t i o n  a r e a s ,  and c a r r y i n g  c a p a c i t i e s . l Z 2  Without p lann ing  gu ide s ,  t h e  
r e c r e a t i o n  r e s o u r c e  p lanner  i s  faced w i t h  t h e  dilemma of knowing how much r ec r ea -  
t i o n  ha s  t o  be  provided but  no t  knowing how much land  and water  i s  necessa ry  t o  
suppor t  i t .  It i s  unders tandab le  why t h e s e  planning gu ides  w i l l  b e  c rude  a f t e r  
a  review of t h e  l i t e r a t u r e  d e a l i n g  w i th  c a r r y i n g  c a p a c i t y .  
To i d e n t i f y  t h e  r e c r e a t i o n a l  po ten t . i a1  of v a r i o u s  r e s o u r c e  t ypes ,  Anderson 
sugges t s  t h e  random p o i n t  method f o r  de te rmin ing  t h e  amount ( i n  a c r e s )  of each 
major r e s o u r c e  type  t h a t  i s  p r e sen t  i n  a  s p e c i f i c  planning r eg ion .  
The random p o i n t  method makes u s e  of t h e  f a c t  t h a t  any p o i n t  t r u l y  
s e l e c t e d  a t  random (according t o  t h e  theory  of random numbers) can 
be  assumed t o  r e p r e s e n t  an  a r e a  surrounding t h a t  p o i n t  . . . . The 
amount of a r e a  t h a t  each random p o i n t  r e p r e s e n t s  i s  determined by 
t h e  number of random p o i n t s  t h a t  a r e  s e l e c t e d  pe r  u n i t  a r ea .123  
Secondly,  he  e s t i m a t e s  t h e  e x t e n t  of r e c r e a t i o n  o p p o r t u n i t i e s  i n  user-days per  
season t h a t  t h e s e  r e sou rce s  can prov ide  based on t h e  q u a l i t y  of r e c r e a t i o n  
exper iences  d e s i r e d  by u s e r s  and based on an e v a l u a t i o n  of s i t e  c h a r a c t e r i s t i c s  
by a c t i v i t y .  124 Th i s  i s  t h e  ca r ry ing  c a p a c i t y  concep t .  
The r e c r e a t i o n  p o t e n t i a l  of a  r e sou rce  a r e a  ( i n  number of user-days per  
season)  i s  determined by mu l t i p ly ing  e f f e c t i v e  ac reage  by i t s  annua l  u s e r  c a r ry -  
i ng  capacity.125 S ince  t h e  r e c r e a t i o n  p o t e n t i a l  of t h e  r e sou rce  a r e a  and t h e  
1 2 2 ~ a t i o n a l  Advisory Council  on Regional Rec rea t i on  P lann ing ,  p .  44. 
demand f o r  r e c r e a t i o n  a r e  expressed  i n  t h e  same u n i t s  of measure,  i t  i s  p o s s i b l e  
t o  compare t h e  two t o  de te rmine  t h e  s t a t u s  of t h e  demand-supply r a t i o  and 
r e s o u r c e  needs .  Demand and supp ly  c a n  b e  compared f o r  t h e  p r e s e n t ,  1980, 2000, 
and 2020 t o  p rov ide  t h e  number of a c t i v i t y  o c c a s i o n s  o r  user-days n o t  s a t i s f i e d  
by e x i s t i n g  o r  p r o j e c t e d  supply (need) o r  t h e  e x c e s s  c a p a c i t y  ( i d l e  s u p p l y ) .  126 
U n f o r t u n a t e l y ,  t h e  User-Resource R e c r e a t i o n  P lann ing  Method i n v o l v e s  a  number of 
unknowns t h a t  must b e  i n v e s t i g a t e d  t o  make t h e  method o p e r a t i o n a l .  Areas of 
s t u d y  po in ted  o u t  by Anderson t h a t  r e q u i r e  more i n v e s t i g a t i o n  a r e :  i d e n t i f i c a -  
t i o n  of u s e r  groups  on t h e  b a s i s  of socio-economic d e t e r m i n a n t s ,  r e s o u r c e  t y p e s ,  
and t h e  development of p lanning gu ides  based on r e s o u r c e  c a r r y i n g  c a p a c i t i e s  
t h a t  r e c o g n i z e  bo th  p h y s i c a l  and a t t i t u d i n a l  c o n s i d e r a t i o n s .  127 T h i s  method 
must b e  made o p e r a t i o n a l  i f  r e c r e a t i o n  r e s o u r c e  p lann ing  i s  t o  b e  e f f e c t i v e .  
Supply i n  Terms of Carrying Capac i ty  
Carrying Capac i ty  Defined 
128 I n  a  state-of-the-knowledge p u b l i c a t i o n ,  Chubb and Ashton p rov ide  t h e  
most d e f i n i t i v e  e x p l a n a t i o n  and c l a r i f i c a t i o n  of t h e  c a r r y i n g  c a p a c i t y  concep t .  
A review of o t h e r  l i t e r a t u r e  r e v e a l s  agreement between Chubb and Ashton, 
129 Anderson, ~ u c a s , ' ~ '  and wapar13' concerning t h e  scope of t h e  c a r r y i n g  
126~lidwest Research I n s t i t u t e ,  Missour i  S t a t e  Comprehensive Outdoor 
R e c r e a t i o n  P l a n ,  Vol. 11, p. 104. 
1 2 7 ~ a t i o n a l  Advisory Council  on Regional  R e c r e a t i o n  P lann ing ,  p .  1 4 .  
lZ8chubb and Ashton,  Park and R e c r e a t i o n  S tandards  Research:  The C r e a t i o n  
of Environmental  Q u a l i t y  C o n t r o l s  f o r  R e c r e a t i o n ,  pp.  58-62. 
l Z 9 ~ a t i o n a l  Advisory Counci l  on Regional  R e c r e a t i o n  P lann ing ,  pp. 47-48. 
130a.  C . Lucas , The R e c r e a t i o n a l  Capac i ty  of t h e  Quet ico-Super ior  Area 
( S t .  P a u l ,  Minnesota: U.S. F o r e s t  S e r v i c e ,  1 9 6 4 ) ,  pp. 5-22. 
13'~. A .  Wagar, "The Carrying Capac i ty  of Wildlands  f o r  R e c r e a t i o n , "  F o r e s t  
Sc ience  Monograph (Washington, D . C . :  S o c i e t y  of American F o r e s t e r s ,  1 9 6 4 ) ,  
pp. 20-21. 
c a p a c i t y  concep t ,  namely, t h a t  p h y s i c a l ,  s o c i a l ,  a t t i t u d i n a l ,  and b e h a v i o r a l  
f a c t o r s  a r e  involved i n  e s t a b l i s h i n g  optimum-use l i m i t s .  
Outdoor R e c r e a t i o n  Annual Carrying Capac i ty  i s  t h e  number of u s e r -  
u n i t  use-per iods  t h a t  t h e  r e c r e a t i o n  s i t e  can p rov ide  i n  an  average  
y e a r  wi thou t  permanent b i o l o g i c a l  o r  p h y s i c a l  d e t e r i o r a t i o n  of t h e  
s i t e ' s  a b i l i t y  t o  suppor t  r e c r e a t i o n  o r  a p p r e c i a b l e  impairment of 
t h e  r e c r e a t i o n a l  exper ience  
While t h e r e  is  g e n e r a l  agreement on t h e  d e f i n i t i o n  of c a r r y i n g  c a p a c i t y ,  t h e r e  
is  a  f u r t h e r  need t o  o p e r a t i o n a l i z e  t h e  p h r a s e  " a p p r e c i a b l e  impairment of t h e  
r e c r e a t i o n  e x p e r i e n c e . "  What l e v e l  of d i s s a t i s f a c t i o n  must e x i s t  among u s e r s  
f o r  a n  a p p r e c i a b l e  impairment of t h e  r e c r e a t i o n  e x p e r i e n c e  t o  occur?  T h i s  
must be  determined.  
Chubb's d e f i n i t i o n  of c a r r y i n g  c a p a c i t y  i n d i c a t e s  t h a t  r e s o u r c e  p lann ing  
r e c o g n i z e s  a  c a r r y i n g  c a p a c i t y  t h a t  i s  p a r t l y  dependent on what t h e  u s e r  con- 
s i d e r s  d e s i r a b l e  i n  t h e  r e c r e a t i o n  exper ience .  Wagar concurs  w i t h  t h e  a t t i -  
t u d i n a l  a s p e c t s  of c a r r y i n g  c a p a c i t y :  
Whether l and  i s  used f o r  r e c r e a t i o n  o r  f o r  o t h e r  purposes ,  t h e  
u l t i m a t e  measure o f  p roper  u s e  must be i t s  p r o v i s i o n  f o r  t h e  f u l -  
f i l l m e n t  of human needs  and d e s i r e s .  Thus even s e v e r e  abuse  of 
l and  and o t h e r  r e s o u r c e s  i s  n o t  wrong from t h e  s t a n d p o i n t  of t h e  
r e s o u r c e s  themselves ,  b u t  because  of t h e  impact t h a t  d e t e r i o r a t i n g  
r e s o u r c e s  have on t h e  f u l f i l l m e n t  of human needs  and on t h e  sus -  
t a i n e d  w e l f a r e  of s o c i e t y .  For e v a l u a t i n g  r e c r e a t i o n a l  c a r r y i n g  
c a p a c i t y ,  comparing a l t e r n a t i v e  u s e s  of l a n d ,  o r  f o r  making o t h e r  
land-use d e c i s i o n s ,  human needs  and d e s i r e s  p r o v i d e  t h e  primary 
c r i t e r i a  f o r  judgment . I 3 3  
However, t h e  u s e  of a t t i t u d i n a l  d a t a  e l i c i t e d  from v a r i o u s  i n d i v i d u a l s  i n  u s e r  
groups  i s  n o t  p r e c i s e  because  i t  has  been determined t h a t  t h r e s h o l d  l e v e l s  of 
s a t i s f a c t i o n  v a r y  w i t h i n  and between u s e r  groups .  134 I n  f a c t  t h e r e  i s  l i t t l e  
r e a s o n  t o  b e l i e v e  t h a t  t h e  same exper ience  w i l l  p rov ide  t h e  same s a t i s f a c t i o n  
132~hubb and Ashton,  Park and R e c r e a t i o n  S tandards  Research:  The C r e a t i o n  
of Environmental  Q u a l i t y  C o n t r o l s  f o r  R e c r e a t i o n ,  p .  59. 
133.J. A.  Wagar, The Carrying Capac i ty  of Wild Lands f o r  R e c r e a t i o n ,  p.  12.  
1 3 4 ~ u c a s ,  The R e c r e a t i o n a l  Capaci ty  of t h e  Quetico-Superior Area ,  
pp. 22-23. 
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f o r  a n o t h e r  pe rson  o r  f o r  t h e  same person  a t  a n o t h e r  t ime.  T h i s  f a c t  would 
v i r t u a l l y  e l i m i n a t e  t h e  p o s s i b i l i t y  of e s t a b l i s h i n g  any f i x e d  c a r r y i n g  c a p a c i t y  
s t a n d a r d  t o  e l i m i n a t e  any " a p p r e c i a b l e  impairment of t h e  r e c r e a t i o n  exper ience . ' "  
Even i f  a  s a t i s f a c t i o n  l e v e l  i s  n o t  p r e c i s e l y  measurable ,  Wagar contends  t h a t  
i t s  r e l a t i o n  t o  numbers of peop le  can  b e  reasoned and roughly  d e s c r i b e d  from 
c o n s i d e r a t i o n  of e l e v e n  b a s i c  human needs .  L o g i c a l l y ,  Wagar draws a  c u r v e  f o r  
each need p l o t t i n g  s a t i s f a c t i o n  a g a i n s t  t h e  d e g r e e  of crowding. These two 
v a r i a b l e s  need t o  be  r e l a t e d  s c i e n t i f i c a l l y  on t h e  b a s i s  of a c t u a l  a t t i t u d i n a l  
d a t a .  
S i n c e  a  c a r r y i n g  c a p a c i t y  i s  p r i m a r i l y  a  management concep t ,  t h e  l e v e l  of 
c a p a c i t y  can  be manipula ted t o  a c h i e v e  optimum u s e r  s a t i s f a c t i o n .  T h e r e f o r e ,  
c a r r y i n g  c a p a c i t y  c o n s i d e r a t i o n s  have r e c e i v e d  more a t t e n t i o n  on t h e  management 
l e v e l  because  of a  d u a l  concern f o r  h i g h - q u a l i t y  r e c r e a t i o n  and i n t e n s i v e  use .  
A f t e r  a  c a r e f u l  s t u d y  of u s e r  a t t i t u d e s  such a s  t h e  one done by Lucas i n  t h e  
Quet ico-Super ior ,  t h e  c a r r y i n g  c a p a c i t y  of t h e  a r e a  a s  i t  i s  now managed can  b e  
determined.  With such a  c a p a c i t y  e s t a b l i s h e d ,  management p o l i c i e s  can b e  
e s t a b l i s h e d  t h a t  i n c r e a s e  c a p a c i t y  by r e d i s t r i b u t i o n  of u s e  and zoning wi thou t  
any a p p r e c i a b l e  d e c r e a s e  i n  s a t i s f a c t i o n  t o  u s e r s  o r  change i n  management g o a l s .  
Within  a  p lanning o r  developmental  framework, however, a  p o t e n t i a l  r e c r e a -  
t i o n  r e s o u r c e  should be  e v a l u a t e d  b o t h  i n  terms of t h e  p a r t i c u l a r  r e c r e a t i o n  
e x p e r i e n c e s  i t  i s  b e s t  s u i t e d  p h y s i c a l l y  t o  suppor t  and i n  terms of what "proxy" 
u s e r  groups  c o n s i d e r  d e s i r a b l e  i n  t h e i r  s p e c i f i c  r e c r e a t i o n  e x p e r i e n c e s .  The 
l a t t e r  i n d i c a t e s  a  need t o  i n v e s t i g a t e  t h e  c o l l e c t i v e  a t t i t u d e s  of water-  
o r i e n t e d  r e c r e a t i o n  u s e r  groups  t o  e s t a b l i s h  some g r o s s  c a r r y i n g  c a p a c i t y  
s t a n d a r d s  f o r  t h e i r  p a r t i c u l a r  r e c r e a t i o n  e x p e r i e n c e s .  The s t a n d a r d s  would b e  
g r o s s  because:  (1)  a t t i t u d i n a l  s t u d i e s  may n o t  be indigenous t o  t h e  s i t e  o r  
r e g i o n  i n  q u e s t i o n  and ( 2 )  t h e  r e c r e a t i o n  exper ience  a s  e v a l u a t e d  by u s e r s  i s ,  
i n  f a c t ,  c l o s e l y  r e l a t e d  t o  t h e  q u a l i t y  of a  p a r t i c u l a r  s i t e .  
Carry ing  Capac i ty  S tandards  
Two u s e r  groups  were i n v e s t i g a t e d  by Lucas i n  t h e  Quet ico-Super ior  wi lde r -  
n e s s  a r e a  on t h e  b a s i s  of t h e i r  a t t i t u d e s  toward t h e  importance of w i l d e r n e s s  
and o t h e r  environmental  q u a l i t i e s ,  t h e  a r e a  cons idered  w i l d e r n e s s ,  and t h e  
c h a r a c t e r i s t i c s  of t h e  w i l d e r n e s s .  He found t h a t  t h e i r  a t t i t u d e s  toward over- 
u s e  were p o l a r i z e d  accord ing  t o  c r a f t  used--motor boa t  o r  canoe.  Boat ing and 
canoeing c a r r y i n g  c a p a c i t y  s t a n d a r d s  based l a r g e l y  on u s e r  a t t i t u d e s  a r e  
developed by Lucas a s  a  p r e r e q u i s i t e  t o  management m a n i p u l a t i o n s :  
TABLE ' 2  
WILDERNESS CARRYING CAPACITY S T A N D A R D S ' ~ ~  
Type of u s e  Leve l  
Area Boats  and of 
c l a s s i f i c a t i o n  Canoes canoes  w i l d e r n e s s  
Underused l e s s  t h a n  300 none "Fu l l  
wi lde rness1 '  
T r a n s i t i o n a l  300-600 1-200 "Half 
wi lde rness1 '  
Overused over  600 over  200 Not 
w i l d e r n e s s  
It i s  n o t  documented why t h e r e  has  been c o n s i d e r a b l y  more r e s e a r c h  on 
a t t i t u d e s  of w i l d e r n e s s  r e c r e a t i o n  u s e r s  i n  c o n t r a s t  t o  i n t e n s i v e  u s e  wa te r  
r e c r e a t i o n  u s e r s .  A c t i v i t i e s  indigenous t o  w i l d e r n e s s  invo lve  c o n s i d e r a b l y  
l e s s  people  t h a n  wate r  r e c r e a t i o n  a c t i v i t i e s .  Have w i l d e r n e s s  use; groups  
r e c e i v e d  more s t u d y  because  of a n  a b i l i t y  t o  c o n t r o l  more f a c t o r s  i n  t h e  
s i m p l i f i e d  w i l d e r n e s s  s e t t i n g ?  Is w i l d e r n e s s  u s e  more dependent upon p h y s i c a l  
q u a l i t y  and t h e  q u a l i t y  of t h e  e x ~ e r i e n c e  t h a n  o t h e r  wa te r  r e c r e a t i o n  e x p e r i -  
ences?  Is t h e  w i l d e r n e s s  u s e r  more d i s c r i m i n a t i n g  o r  p e r c e p t i v e ?  Quest ions  
such a s  t h e s e  c a n  o n l y  b e  answered th rough  i n t e n s i v e  a t t i t u d i n a l  s t u d i e s  of a l l  
1 3 5 ~ u c a s ,  The R e c r e a t i o n a l  Capac i ty  of t h e  Quet ico-Super ior  , p. 23. 
water -or ien ted  r e c r e a t i o n  u s e r  groups r e g a r d l e s s  of whether an  a r e a  i s  managed 
a s  a  w i lde rne s s  o r  i n t ens ive -u se  a r e a .  
I n  t h e  Michigan Outdoor Recrea t ion  P l an ,  wa te r  r e c r e a t i o n  s t anda rds  a r e  
based upon t h e  c a r r y i n g  c a p a c i t y  concept t h a t  i n c l u d e s  bo th  phys i ca l  and a t t i -  
t u d i n a l  a s p e c t s  of c a p a c i t y .  These s t a n d a r d s  f u r t h e r  recognize  a  d a i l y  " turn-  
over  f a c t o r "  and t h r e e  l e v e l s  of u s e  i n t e n s i t y  i n  managing a c t i v i t y  a r e a s .  136 
Motor Boating 
1 0  a c r e s  per  boa t - - In tens ive  u s e .  
20 a c r e s  pe r  boat--Moderate a s e .  
40 a c r e s  per  boat--Light u se .  
Average boa t  c o n t a i n s  3  people  
Water Sk i ing  
20 a c r e s  per  boa t - - In tens ive  u se .  
40 a c r e s  per  boat--Moderate u se .  
60 a c r e s  per  boat--Light u se .  
Average boa t  con t a in s  3  people  
Canoeing 
1 0  canoes per  l i n e a r  mi le - - In tens ive  u se .  
5 canoes per  l i n e a r  mile--Moderate u s e .  
2  canoes per  l i n e a r  mile--Light u se .  
Average of 2  people  per  canoe 
Boat Launching Access 
50 c a r l t r a i l e r  pe r  ac re - - In tens ive  u s e .  
25 c a r l t r a i l e r  pe r  acre--Moderate u se .  
10  c a r l t r a i l e r  pe r  acre--Light u s e .  
Average of 3  persons  pe r  boat  137 
136Michigan, Department of Conservat ion,  Michigan Outdoor Recrea t ion  P lan  
(Lansing, Michigan: Michigan Department of Conserva t ion ,  1967) .  
While s p a t i a l  o r  d e s i g n  standards138 have been developed f o r  swimming and f i s h -  
i n g  no management c l a s s i f i c a t i o n s  o r  c a r r y i n g  c a p a c i t y  s t a n d a r d s  based on 
b o t h  p h y s i c a l  and a t t i t u d i n a l  c o n s i d e r a t i o n s  have been developed f o r  t h e s e  
a c t i v i t i e s .  T h i s  must be  accomplished.  
Car ry ing  Capac i ty  I n c o n s i s t e n c i e s  
Unl ike  land-based a c t i v i t i e s  t h a t  can b e  s e g r e g a t e d  by c a r e f u l  d e s i g n ,  
many incompat ib le  water-based a c t i v i t i e s  t a k e  p l a c e  s i m u l t a n e o u s l y  on a  water-  
body. T h i s  f a c t  makes c a r r y i n g  c a p a c i t i e s  by a c t i v i t y  even more d i f f i c u l t  t o  
e s t a b l i s h  and u t i l i z e  i n  t h e  planning p r o c e s s .  A f t e r  s t u d y i n g  c y c l e s  and 
f l u c t u a t i o n s  i n  r e c r e a t i o n  a c t i v i t y  on s e l e c t e d  Iowa l a k e s  t o  a n a l y z e  a r e a s  of 
p r e s e n t  and f u t u r e  c o n f l i c t  between u s e r s ,  Haugen and ~ o h n ' ~ ~  e s t a b l i s h  c a p a c i t y  
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s t a n d a r d s  f o r  e n t i r e  wa te rbod ies  t o g e t h e r  w i t h  zoning p rocedures  t o  minimize 
c o n f l i c t s  between u s e r  groups .  I n  r e c o g n i t i o n  of t h e  m u l t i p l e - u s e  of water-  
b o d i e s ,  i t  would appear  more l o g i c a l  t o  deve lop  s t a n d a r d s  based on t h e  t o t a l  
u s e  of t h e  waterbody r a t h e r  t h a n  by a c t i v i t y .  T h i s  added complexi ty ,  however, 
h a s  n o t  r e c e i v e d  any s u b s t a n t i a l  a t t e n t i o n  i n  t h e  l i t e r a t u r e  which is  j u s t  now 
beg inn ing  t o  a c c e p t  t h e  c a r r y i n g  c a p a c i t y  concept  based on p h y s i c a l  and a t t i -  - 
t u d i n a l  c o n s i d e r a t  i o n s .  
1 3 8 ~ p a t i a l  s t a n d a r d s  e s t a b l i s h  how many u s e s - u n i t s  can  occupy a  s i t e  a t  
any one t ime  w i t h  l i t t l e  concern w i t h  t h e  e f f e c t  of t h i s  u s e  on t h e  s i t e ' s  
p h y s i c a l  a t t r i b u t e s .  
1 3 9 ~ i s c o n s i n ,  Department of N a t u r a l  Resources ,  Wisconsin 's  Outdoor FLecrea- 
t i o n  P l a n  (Madison, Wisconsin:  Department of N a t u r a l  Resources ,  1968) ,  p.  G-230. 
U.S., Bureau of Outdoor R e c r e a t i o n ,  Outdoor R e c r e a t i o n  Space S tandards  
(Washington, D . C . :  U.S. Government P r i n t i n g  O f f i c e ,  1967) ,  pp.  29-36. 
1 4 0 ~ .  0 .  Haugen and A. J. Sohn, Compet i t ive  R e c r e a t i o n a l  Uses of S e l e c t e d  
Iowa Lakes,  Completion R e ~ o r t  of P r o j e c t  No. A-005-1A (Ames, Iowa: Iowa S t a t e  
Water Resources Research I n s t i t u t e ,  1968) .  
1 4 1 ~ u i d e l i n e s  f o r  developing l a k e  zoning r e g u l a t i o n s  t h a t  r e g u l a t e  t h e  
q u a l i t y  of r e c r e a t i o n a l  u s e  have been developed by G .  T. Wilson,  Lake Zoning 
f o r  R e c r e a t i o n  (Wheeling, West V i r g i n i a :  American I n s t i t u t e  of Park  Execu t ives ,  
I n c . ,  1964) .  
Chubb and Ashton i l l u s t r a t e  t h e  l a c k  of c o n t i n u i t y  i n  terminology p e r t a i n -  
i n g  t o  c a p a c i t y  and /or  p o t e n t i a l .  142 
Some r e f e r  t o  merely  s p a t i a l  c o n c e p t s ;  o t h e r s  i n v o l v e  s i t e  d u r a b i l i t y ,  
u s e r  s a t i s f a c t i o n ,  s o c i a l  c o n s i d e r a t i o n s ,  and management improvements. 
Some i n c l u d e  t h e  t ime element . I 4 3  
There  i s  c o n s i d e r a b l e  d i f f e r e n c e  between s p a t i a l  o r  d e s i g n  s t a n d a r d s  and c a r r y -  
i n g  c a p a c i t y  s t a n d a r d s .  S p a t i a l  c a p a c i t y  s t a n d a r d s  a r e  s e e n  by Chubb and Ashton 
a s  " t h e  a b i l i t y  of a n  a r e a  of r e c r e a t i o n  l and  t o  p rov ide  r e c r e a t i o n  o p p o r t u n i t i e s  
judged s o l e l y  on t h e  space  a v a i l a b l e  and t h e  space  r e q u i r e d  t o  make t h e  a c t i v i t y  
concerned a  s a t i s f a c t o r y  exper ience .  S p a t i a l  s t a n d a r d s  a r e  u s u a l l y  developed 
from p e r s o n a l  v iews and e x p e r i e n c e  r a t h e r  t h a n  on s c i e n t i f i c  s t u d y  of s i t e  
q u a l i t y  o r  human a t t i t u d e s .  Examples of s p a t i a l  c a p a c i t y  s t a n d a r d s  used a r e  
reviewed i n  Outdoor R e c r e a t i o n  Space S tandards .  145 While h e a v i l y  r e l i e d  upon 
by r e c r e a t i o n  r e s o u r c e  p l a n n e r s ,  t h e s e  s p a t i a l  c a p a c i t y  s t a n d a r d s  f a i l  t o  con- 
s i d e r  t h e  amount of u s e  t h a t  can t a k e  p l a c e  wi thou t  s i g n i f i c a n t  p h y s i c a l  
d e t e r i o r a t i o n  of t h e  s i t e .  The term " c a r r y i n g  c a p a c i t y "  a s  conceived by Chubb, 
Lucas and Wagar i s  h i g h l y  misused i n  t h e  l i t e r a t u r e .  For example, t h e  Missour i  
S t a t e  Com~rehens ive  Outdoor R e c r e a t i o n  P l a n  m i s t a k e n l y  r e f e r s  t o  s ~ a t i a l  
s t a n d a r d s  a s  measures of c a r r y i n g  capacity.146 T h e i r  s t a n d a r d s  a r e  o n l y  con- 
cerned w i t h  how many peop le  can u s e  a  p a r t i c u l a r  f a c i l i t y  r a t h e r  than any regard  
1 4 L  Chubb and Ashton,  Park and R e c r e a t i o n  S tandards  Research:  The C r e a t i o n  
of Environmental  O u a l i t v  C o n t r o l s  f o r  R e c r e a t i o n .  D .  53. 
1 4 5 ~ . ~ .  , Bureau of Outdoor R e c r e a t i o n ,  Outdoor R e c r e a t i o n  Space S tandards ,  
pp. 24-36. 
14%idwest Research I n s t i t u t e ,  1
R e c r e a t i o n  P l a n ,  Vol. 11, pp. 17-19. 
f o r  e i t h e r  d e t e r i o r a t i o n  of s i t e  q u a l i t y  o r  t h e  q u a l i t y  of t h e  e x p e r i e n c e  I 
a f f o r d e d .  S i m i l a r l y ,  t h e  North C a r o l i n a  R e c r e a t i o n  Commission h a s  developed a  
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method f o r  de te rmin ing  t h e  annua l  c a r r y i n g  c a p a c i t y  f o r  s e l e c t e d  outdoor  r e c r e a -  1 
t i o n  a r e a s  and f a c i l i t i e s  which i s  based on a  l i m i t e d  view of c a r r y i n g  c a p a c i t y .  147 1 I 
T h e i r  concep t  of c a r r y i n g  c a p a c i t y  s i m i l a r l y  o n l y  r e f l e c t s  p h y s i c a l  and l a y o u t  
c o n s i d e r a t i o n s .  1 
R e c r e a t i o n  P o t e n t i a l  and Regiona l  A n a l y s i s  
I n t r o d u c t i o n  
Anderson 's  o u t p u t  v a l u e s  of r e c r e a t i o n  p o t e n t i a l  a r e  s t a t e d  i n  u s e r  days  
t o  which economic v a l u e s  can  b e  e a s i l y  a t t r i b u t e d .  A l t e r n a t e l y ,  s e v e r a l  
a p p r a i s a l s  have been developed which e v a l u a t e  r e c r e a t i o n  p o t e n t i a l  of a  r e g i o n  
o r  watershed a r e a  on a  numer ica l  r a t i n g  s c a l e  t o  e n a b l e  a  comparison w i t h  
a p p r a i s a l s  from o t h e r  r e g i o n s .  These a p p r a i s a l  methods a r e  more r e l a t e d  t o  
p r o j e c t  o r  r e g i o n a l  development t h a n  any area-wide p lann ing  p r o c e s s  t h a t  
b a l a n c e s  demand and r e c r e a t i o n  r e s o u r c e  supp ly  t o  de te rmine  r e l a t i v e  r e c r e a t i o n  
r e s o u r c e  needs .  Fur thermore,  t h e s e  methods a r e  f o r  t h e  most p a r t  no t  concerned 
w i t h  p h y s i c a l  o r  p s y c h o l o g i c a l  c a r r y i n g  c a p a c i t y  o r  q u a n t i f i a b l e  use r - resource  
r e l a t i o n s h i p s  b u t  f o c u s  e n t i r e l y  on e v a l u a t i n g  a n  a r e a  i n  terms of t h o s e  r e c r e a -  
t i o n a l  u s e s  f o r  which i t  i s  b e s t  p h y s i c a l l y  o r  e s t h e t i c a l l y  ( a s  determined by 
t h e  r a t e r )  s u i t e d  a s  opposed t o  o t h e r  r e c r e a t i o n  u s e s  o r  o t h e r  u s e s  i n  g e n e r a l .  
T h i s  s i n g u l a r  f o c u s  on t h e  p h y s i c a l  c h a r a c t e r i s t i c s  of t h e  environment i s  of 
l i m i t e d  v a l u e  a s  i t  i g n o r e s  a l l  t h e  socio-economic and environmental  d e t e r m i n a n t s  
of demand. 
1 4 7 ~ o r t h  C a r o l i n a ,  R e c r e a t i o n  Commission, A Method f o r  Determining t h e  
Annual Carrying Capac i ty  of S e l e c t e d  Types of Outdoor R e c r e a t i o n  Areas and 
F a c i l i t i e s  i n  North C a r o l i n a ,  D r a f t  Copy (Ra le igh ,  North C a r o l i n a :  North 
C a r o l i n a  R e c r e a t i o n  Commission, 1968) .  
149 On a r e g i o n a l  a n a l y s i s  s c a l e  ~ e w i s  MacConnell, Dear inger  , 150 U.S. 
S o i l  Conserva t ion  ~ e r v i c e , ' ~ '  and t h e  ~ r a i g h e a d s l ~ ~  f e e l t h a t  t h e r e  i s  a need 
t o  e v a l u a t e  a s i t e  o r  a r e g i o n  t o  d e c i d e  which r e c r e a t i o n  a c t i v i t i e s  o r  r e s o u r c e  
u s e s  a r e  ind igenous  i n  terms of wa te r  q u a l i t y ,  s o i l ,  l andscape ,  and o t h e r  i n d i -  
c a t o r s .  The c r i t e r i a  f o r  e v a l u a t i o n  a r e  a lmos t  e n t i r e l y  r e l a t e d  t o  p h y s i c a l  
q u a l i t i e s .  There  i s  u s u a l l y  l i t t l e  a t t e m p t  t o  i d e n t i f y ,  measure,  o r  a p p r a i s e  
f a c t o r s  r e l a t e d  t o  t h e  q u a l i t y  of t h e  e x p e r i e n c e  as r e f l e c t e d  i n  human a t t i t u d i -  
n a l  o r  b e h a v i o r a l  r e s p o n s e s .  Cur ren t  f a c t o r s ,  which a r e  e v a l u a t e d ,  a r e  t a k e n  
a t  f a c e  v a l u e  as r e l i a b l e  measures of a b s o l u t e  s i t e  q u a l i t y .  S i t e  q u a l i t y  a s  
viewed by i n d i v i d u a l s  and u s e r  groups ,  however, may be based on e n t i r e l y  d i f -  
f e r e n t  f a c t o r s .  T h e r e f o r e ,  r e l i a b l e  measures of r e s o u r c e  q u a l i t y  remain t o  be 
demonstra ted i n  f u t u r e  r e s e a r c h  e f f o r t s .  
1 4 8 ~ .  H .  Lewis, Jr . , " Q u a l i t y  C o r r i d o r s  f o r  Wisconsin,  " Landscape Archi-  
t e c t u r e ,  54(2) (1964) ,  100-108. 
P. H .  Lewis, J r .  and A s s o c i a t e s ,  Regional  ~ e s i ~ n  f o r  Human Impact (Kaukoma, 
Wisconsin: Thomas P u b l i s h e r s ,  1968) .  
Wisconsin,  Department of Resource Development, R e c r e a t i o n  P o t e n t i a l  of t h e  
Lake Super io r  South Shore Area (Madison, Wisconsin:  Department of Resource 
Development, 1963-64). 
Wisconsin,  Departmen of Resource Development, R e c r e a t i o n  i n  Wisconsin 
(Madison, Wisconsin:  Department of Resource Development, S t a t e  of Wisconsin,  
1962) .  
P .  H .  Lewis,  J r . ,  R e c r e a t i o n  and Open Space i n  I l l i n o i s  (Urbana, I l l i n o i s :  
I l l i n o i s  S t a t e  Housing Board, 1961) .  
.14'w. P. MacConnell and G .  P. S t o l l ,  The Use of A e r i a l  Photographs t o  
Eva lua te  t h e  R e c r e a t i o n  Resources of t h e  Connec t icu t  R iver  (Amherst, Massachuset ts :  
Co l lege  of A g r i c u l t u r e  Experiment S t a t i o n ,  U n i v e r s i t y  of Massachuse t t s ,  1968) .  
150 J .  Dear inger ,  E s t h e t i c  and R e c r e a t i o n a l  P o t e n t i a l  of Small N a t u r a l i s t i c  
Streams Near Urban Areas (Lexington,  Kentucky: Water Resources  I n s t i t u t e ,  
- 
U n i v e r s i t y  of Kentuc.ky, 1968) .  
151~.  S .  , S o i l  Conservat ion S e r v i c e ,  "Guide t o  Making A p p r a i s a l s  of P o t e n t i a l s  
f o r  Outdoor R e c r e a t i o n  Developments" (Washington, D . C . :  U.S. Department of 
A g r i c u l t u r e ,  1966) .  
1 5 2 ~ .  C . Craighead,  Jr . and J .  J . Croighead,  "River Systems--Recreational 
C l a s s i f i c a t i o n ,  Inven tory  and Eva lua t ion , "  N a t u r a l i s t ,  1 3 ( 2 )  (Summer, 1962) ,  
3-19. 
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A p p r a i s a l  Methods 
Dear inger  m o d i f i e s  a n  e x i s t i n g  a p p r a i s a l  method developed by t h e  S o i l  Con- 
s e r v a t i o n  S e r v i c e  t o  e v a l u a t e  e s t h e t i c  and r e c r e a t i o n  p o t e n t i a l  of s m a l l  s t r e a m s  
and t h e i r  wa te r sheds  a d j a c e n t  t o  u rban  a r e a s .  The modif ied method i s  based on 
t h e  p r i n c i p l e s  of t e r r a i n  a n a l y s i s  and l and  u s e  p l a n n i n g ,  q u a n t i t a t i v e  geo- 
morphology, a i r p h o t o  i n t e r p r e t a t i o n ,  t h e  phi losophy and psychology of v a l u e  
judgments, and economics of l and  u s e  and outdoor  r e c r e a t i o n .  F u r t h e r ,  
D e a r i n g e r t s  a p p r a i s a l  method: 
. . . r e c o g n i z e s  twelve t y p e s  of developments ( r e c r e a t i o n )  and t e n  
"key elements" t h a t  a f f e c t  a c t i v i t i e s  t o  a  g r e a t e r  o r  l e s s e r  d e g r e e  
t h e  p o t e n t i a l  of each type .  Weighting f a c t o r s  o r  " m u l t i p l i e r s "  a r e  
a s s i g n e d  f o r  a l l  a p p r o p r i a t e  row and column p o s i t i o n s  of t h e  t e n  
by twe lve  development-key element m a t r i x  .Is3 
The o n l y  water  r e c r e a t i o n  a c t i v i t i e s  s t u d i e d  by Dear inger  i n c l u d e  camping, 
f i s h i n g ,  and e s t h e t i c  u s e .  Using q u a l i t a t i v e  c r i t e r i a  v a l u e ,  judgments made 
by s p e c i a l i s t s  a r e  used t o  e v a l u a t e  each of t h e  key e lements  of a  s p e c i f i c  
watershed a r e a  f o r  t h e  v a r i o u s  twe lve  r e c r e a t i o n  a c t i v i t i e s .  Once t h e  r a t i n g s  
(va lue  judgments) have been determined f o r  each key element ( p h y s i c a l  and 
c u l t u r a l  f a c t o r s )  and a c t i v i t y ,  t h e y  a r e  t h e n  m u l t i p l i e d  by t h e  we igh t s .  The 
sum of  t h e s e  p roduc t s  produces a  v a l u e  which e x p r e s s e s  t h e  e s t h e t i c  and r e c r e a -  
t i o n  p o t e n t i a l  f o r  each s e l e c t e d  a c t i v i t y  i n  t h e  watershed under s tudy .  T h i s  
f i n a l  o u t p u t  f i g u r e  i s  t h e n  conver ted  t o  a  p e r c e n t a g e  s o  t h a t  comparisons of 
p o t e n t i a l  d a t a  w i t h i n  each  watershed c a n . b e  made. Dear inger  a p p l i e s  h i s  
methodology t o  two s i m i l a r  wa te r sheds  i n  Kentucky t o  e v a l u a t e  t h e i r  r e c r e a t i o n  
p o t e n t i a l .  
A comprehensive i n v e n t o r y  and r e c r e a t i o n  e v a l u a t i o n  of t h e  n a t i o n ' s  r i v e r s  
was recommended i n  1962 by Frank and John Craighead.  154 They developed a  s e t  
153 Dear inger ,  pp. 13-14. 
1 5 4 ~ r a i g h e a d ,  Jr . and Craighead , "River Systems, R e c r e a t i o n a l  C l a s s i f  i c a -  
t i o n ,  I n v e n t o r y  and E v a l u a t i o n Y t '  pp.  32-43. 
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of c r i t e r i a  and r a t i n g  forms t o  e v a l u a t e  t h e  f i s h i n g ,  b o a t i n g ,  and hun t ing  
r e s o u r c e s  of each c l a s s i f i e d  waterway. T h e i r  c r i t e r i a  d e a l  w i t h  t h e  fo l lowing :  
environmental  e f f e c t ,  p o p u l a t i o n s ,  s u c c e s s  o r  s a t i s f a c t i o n ,  a c c e s s i b i l i t y ,  
crowding, r e s e a r c h  and management, s e a s o n s ,  c o n f l i c t s ,  s i z e ,  h a b i t a t ,  p o l l u t i o n  
o r  l i t t e r i n g ,  h a z a r d s  and b a r r i e r s .  It i s  worthwhi le  t o  n o t e  t h a t  some of t h e i r  
c r i t e r i a ,  namely, s u c c e s s  and s a t i s f a c t i o n ,  c o n f l i c t s ,  and crowding, d e a l  w i t h  
a n  i n d i v i d u a l ' s  p r e f e r e n c e s  and s a t i s f a c t i o n s .  Ga ther ing  t h i s  d a t a  would 
r e q u i r e  a  su rvey  of a  r e g i o n a l  p o p u l a t i o n ' s  c o l l e c t i v e  a t t i t u d e s  toward a  
p a r t i c u l a r  wa te r  r e s o u r c e .  I n  t h e i r  a r t i c l e ,  however, t h e  Craigheads  avo id  
t h i s  complexi ty  and r e l y  on a r b i t r a r y  e v a l u a t i o n .  T h e i r  methods of we igh t ing  
t h e s e  c r i t e r i a  d i f f e r  s l i g h t l y  from ~ e a r i n g e r ' s  methods i n  t h a t  t h e y  i n d i r e c t l y  
a s s i g n  weigh t s  when t h e y  a s s i g n  d i f f e r i n g  maximum v a l u e s  f o r  c r i t e r i a .  The 
e v a l u a t o r  s c o r e s  t h e  v a r i o u s  c r i t e r i a  s e ~ a r a t e l y  and t h e  sum of t h e s e  numerical  
s c o r e s  i s  a  measure of q u a l i t y  of t h e  p a r t i c u l a r  r e c r e a t i o n  r e s o u r c e .  155 The 
f i x e d  maximum v a l u e s  of t h e  c r i t e r i a  r e f l e c t  t h e  r e l a t i v e  importance of each 
c r i t e r i o n  and p r o v i d e  a  common denominator upon which comparisons can b e  made 
w i t h i n  o r  between r e s o u r c e  a r e a s .  S ince  weigh t ing  of t h e  c r i t e r i a  by t h e  
Craigheads  i s  a r b i t r a r y ,  t h e r e  i s  a  need t o  q u a n t i t a t i v e l y  e s t a b l i s h  t h e  r e l a -  
t i v e  magnitude of t h e s e  we igh t s  on t h e  b a s i s  of r e c r e a t i o n  p a r t i c i p a n t ' s  a t t i -  
t u d e s  and behav ior .  To i g n o r e  t h e  i n d i v i d u a l  and h i s  q u a l i t y  framework i s  t o  
remain w i t h  an  a r b i t r a r y  and u n r e l i a b l e  q u a l i t y  framework. 
G r e a t e r  i n t e n s i t y  of u s e  l e a d s  t o  an  i n c r e a s i n g  economic v a l u e  w h i l e  t h e  
q u a l i t y  of r e c r e a t i o n a l  a c t i v i t i e s  may d i m i n i s h  w i t h  i n c r e a s i n g  u s e  i n t e n s i t y .  
T h i s  i s  a n  e s s e n t i a l  r e a s o n  why r e c r e a t i o n a l  r e s o u r c e  q u a l i t y  must be recognized ,  
e v a l u a t e d ,  and measured. There  a r e  numerous r e c r e a t i o n a l  r e s o u r c e s  such a s  
155 R e c r e a t i o n  r e s o u r c e  r e f e r s  t o  an  i n t e r a c t i o n  of peop le  and environment 
which c r e a t e s  h u n t i n g ,  f i s h i n g ,  b o a t i n g ,  and o t h e r  r e c r e a t i o n  o p ~ o r t u n i t i e s .  
I b i d . ,  pp.  36-37. 
w i l d e r n e s s  a r e a s  and w i l d  r i v e r s  where economic v a l u e  must b e  determined on t h e  
b a s i s  of q u a l i t y  r a t h e r  t h a n  i n t e n s i t y  of u s e .  
The c l a s s i f i c a t i o n ,  e v a l u a t i o n  and r a t i n g  system we have proposed 
emphasizes t h e  q u a l i t a t i v e  a s p e c t  of t h e  water  r e s o u r c e  and i t s  
e s t h e t i c  r o l e ,  y e t  p r o p e r l y  r e c o g n i z e s  t h a t  u s e  s t a t i s t i c s  and 
t o t a l  q u a n t i t y  of t h e  r e s o u r c e  a r e  a l s o  impor tan t  c o n s i d e r a t i o n s  
i n  a  n a t i o n  where mass r e c r e a t i o n  is w e l l  e s t a b l i s h e d  and p r o v i d e s  
s t i m u l a t i o n  t o  t h e  n a t i o n a l  economy, and impor tan t  f i n a n c i a l  
r e t u r n s  t o  r e g i o n a l  and l o c a l  economies . I56  
S e v e r a l  w r i t e r s  q u e s t i o n  whether numer ica l  p o i n t  e v a l u a t i o n  t e c h n i q u e s  a r e  
a c c u r a t e  s i n c e  they  a r e  r e l a t i v e l y  i n d i s c r i m i n a t i n g .  
De te rmina t ion  of t h e  v a l u e s  i s  o f t e n  a n  a r b i t r a r y  d e c i s i o n ,  and i t  
p r o v i d e s  no r e a l  b a s i s  f o r  t h e  b e s t  u s e  o f  l i m i t e d  funds  f o r  l a n d  
a c q u i s i t i o n  o r  management. Poor ly  r a t e d  s i t e s  might b e  a  b e t t e r  
buy t h a n  h i g h l y  r a t e d  ones  when p r i c e  and a c c e s s i b i l i t y  a r e  con- 
s i d e r e d  
MacConnell and  toll'^^ i n v e s t i g a t e  a e r i a l  pho togramet r ic  t e c h n i q u e s  f o r  
i d e n t i f y i n g  and c l a s s i f y i n g  r ive r -based  r e c r e a t i o n  s i t e s  on t h e  Connec t icu t  
R iver .  They p r e p a r e  maps, c a t a l o g  s u i t a b l e  s i t e s  f o r  r e c r e a t i o n a l  u s e ,  and 
make recommendations concerning development.  T h e i r  method does  n o t  d e a l  w i t h  
s i t e  u s e  o r  c a r r y i n g  c a p a c i t y  nor does  i t  a p p r a i s e  u s i n g  a  numerical  r a t i n g  . 
s c a l e  t o  e n a b l e  comparisons w i t h  o t h e r  s i t e s  o r  r e g i o n s .  I n  many ways, t h e  
work of MacConnell and S t o l l  c l o s e l y  resembles  t h a t  of Lewis and i s  s u b j e c t  
t o  many of t h e  same shor tcomings .  
Lewis u t i l i z e s  a  s e t  of two hundred twenty map symbols, each  r e p r e s e n t i n g  
a n  e s t h e t i c  o r  r e c r e a t i o n  r e s o u r c e .  N a t u r a l  and man-made r e s o u r c e s  were found 
t o  occur  i n  l i n e a r  p a t t e r n s  a c r o s s  Wisconsin,  i . e . ,  a l o n g  s t r e a m s ,  r i d g e s ,  
1 5 7 ~ a r v a r d  U n i v e r s i t y ,  Graduate S c h ~ o l  of Design,  Three  Approaches t o  
Environmental  Resource  A n a l y s i s  (Washington, D . C . :  The Conserva t ion  Foundat ion,  
1967) ,  p .  90.  
158Mac~onnell  and S t o l l ,  Use o f  A e r i a l  Photographs  t o  E v a l u a t e  t h e  Recrea- 
t i o n a l  Resources  of t h e  Connec t icu t  R iver  i n  Massachuse t t s ,  pp. 1-17. 
f l o o d p l a i n s ,  and  t h e  l i k e .  The d e l i n e a t i o n  and e v a l u a t i o n  o f  t h e s e  p a t t e r n s  by 
Lewis h a s  l e d  t o  a p l a n  f o r  a ne twork  o f  " ' h e r i t a g e  t ra i l s1 '  i n  Wiscons in .  Lewis 
f o c u s e s  on t h e  s i g n i f i c a n t  r e s o u r c e  p a t t e r n s  t h a t  s e r v e  as form d e t e r m i n a n t s  of 
f u t u r e  impact  w i t h i n  t h e  r e g i o n .  He i d e n t i f i e s  c o r r i d o r s  of  e n v i r o n m e n t a l  
d i v e r s i t y  as w e l l  as a r e a s  l i k e l y  t o  b e  d e s t r o y e d  by f u t u r e  deve lopmen t .  Lewis ,  
McHarg, and H i l l s  i g n o r e  t h e  demand and l o c a t i o n a l  a s p e c t s  o f  p l a n n i n g  and make 
development  recommendations s o l e l y  on t h e  b a s i s  of  p h y s i c a l  c h a r a c t e r i s t i c s  of  
t h e  env i ronmen t .  Such a n  approach  i s  u n r e a l i s t i c .  Data on e n v i r o n m e n t a l  
c h a r a c t e r i s t i c s  must  b e  combined w i t h  r e g i o n a l  demand d a t a  t h a t  r e f l e c t s  t h e  
p a r t i c i p a t i o n  and p r e f e r e n c e s  of  u s e r  g r o u p s .  
I n  a v i s u a l  s u r v e y  of  t h e  Lake S u p e r i o r  s h o r e l i n e  i n  Wiscons in ,  Lewis and 
1 5 9  F i n e  a s s i g n  w e i g h t s  t o  v a l u e s  o f  v a r i o u s  i n t r i n s i c  and e x t r i n s i c  r e c r e a t i o n  
r e s o u r c e s .  The s c a l e  o f  w e i g h t s  i s  based  on t h e  a u t h o r s 1  " b e s t  judgment of  t h e  
r e l a t i v e  w e i g h t s  t h a t  s h o u l d  b e  a s s i g n e d  t o  t h e  d i f f e r e n t  r e s o u r c e s ,  b e a r i n g  
i n  mind t h e  b a s i c  g o a l s  of  p u b l i c  p o l i c y  i n  t h e  f i e l d s  o f  c o n s e r v a t i o n  and 
r e c r e a t i o n .  ,1160 I n  R e c r e a t i o n  i n  Wiscons in ,  Lewis  i d e n t i f i e s  and maps p a t t e r n s  
of  w a t e r ,  w e t l a n d ,  s i g n i f i c a n t  t opography ,  and a l l  n a t u r a l  r e c r e a t i o n  r e s o u r c e s  
c a p a b l e  of m e e t i n g  r e c r e a t i o n  n e e d s .  T h i s  d a t a  i s  b roken  down i n t o  a d e s c r i p -  
t i o n  of  r e s o u r c e  t y p e s ,  m i l e a g e  i n v o l v e d ,  and judgments .  
I n  a working  document T h r e e  Approaches t o  Env i ronmen ta l  Resource  A n a l y s i s ,  162  
a n  i n t e r d i s c i p l i n a r y  r e s e a r c h  team e x p l o r e d  t h e  e n v i r o n m e n t a l  a n a l y s i s  a p p r o a c h e s  
of  P .  H. Lewis ,  J r . ,  G .  A. H i l l s ,  and I .  L.  McHarg t o  d e t e r m i n e  how t h e y  d i f f e r ,  
1 5 9 ~ i s c o n s i n ,  Depar tment  o f  Resource  Development,  R e c r e a t i o n  P o t e n t i a l  of 
t h e  Lake  S u p e r i o r  Sou th  Shore  Area ,  pp .  8-10. 
1 6 1 ~ i s c o n s i n ,  Depar tment  of  Resource  Development,  R e c r e a t i o n  i n  Wiscons in ,  
pp .  20-44. 
1 6 ' ~ a r v a r d  U n i v e r s i t y ,  Gradua te  Schoo l  of  D e s i g n ,  T h r e e  Approaches t o  
Env i ronmen ta l  Resource  A n a l y s i s ,  pp .  7-74. 
where t h e y  were b o t h  e f f e c t i v e  and i n e f f e c t i v e ,  and make s u g g e s t i o n s  f o r  add i -  
t i o n a l  r e s e a r c h .  I n  a s s e s s i n g  t h e  c o n t r i b u t i o n s  of Lewis,  H i l l s ,  and McHarg, 
t h e  i n t e r d i s c i p l i n a r y  r e s e a r c h  team makes t h e  f o l l o w i n g  s t a t e m e n t :  
None of t h e  t h r e e  approaches  p r o v i d e s  f o r  t h e  adequa te  assessment  
of human n e e d s ,  d e s i r e s  and environmental  v a l u e s ;  t h e  a u t h o r s  d i d  
n o t  i n t e n d  t o  a d d r e s s  t h i s  t a s k .  It i s  t h e  r e s p o n s i b i l i t y  of 
s o c i a l  and e c o l o g i c a l  s c i e n t i s t s  t o  deve lop  adequa te  supplementary  
methods f o r  i n c o r p o r a t i o n  i n t o  environmental  r e s o u r c e  i n v e n t o r i e s .  163 
While n o t i n g  t h e  importance of u s e r  p r e f e r e n c e s  i n  r e c r e a t i o n  r e s o u r c e  
development,  Lewis does  n o t  r e l a t e  t h e  we igh t ing  of v a r i o u s  i n t r i n s i c  and 
e x t r i n s i c  r e c r e a t i o n  r e s o u r c e s  t o  human s a t i s f a c t i o n s  a s  r e v e a l e d  through 
i n t e n s i v e  a t t i t u d i n a l  s t u d i e s .  To l e a v e  t h e  realm of s u b j e c t i v e  judgment, 
~ e w i s '  r e g i o n a l  a n a l y s i s  methods must be  combined w i t h  d a t a  concerning popula- 
t i o n ' s  and /or  u s e r  g roups '  a t t i t u d e s ,  b e l i e f s ,  and c o n s e q u e n t i a l  r e c r e a t i o n  
b e h a v i o r s  a s  r e l a t e d  t o  s p e c i f i c  r e s o u r c e  t y p e s .  The l i t e r a t u r e  i n d i c a t e s  t h a t  
e f f o r t s  a r e  be ing  made t o  r e l a t e  ~ e o p l e s '  a t t i t u d e s  and b e l i e f s  t o  t h e i r  r e c r e a -  
t i o n  behav ior  p a t t e r n s  and t o  i n v e s t i g a t e  b e h a v i o r a l  r e s p o n s e s  t o  v a r i o u s  land- 
s c a p e  forms . I f  i t  i s  found t h a t  p e o p l e s '  p a r t i c i p a t i o n  i n  w a t e r  r e c r e a t i o n  
i s  r e l a t e d  t o  t h e i r  a t t i t u d e s  and b e l i e f s  toward t h e  q u a l i t y  of a  p a r t i c u l a r  
waterbody, t h i s  must b e  inc luded  i n  a  r e s o u r c e  a p p r a i s a l  p r o c e s s  t o g e t h e r  w i t h  
demand p r e d i c t i o n  e q u a t i o n s .  Such a  f i n d i n g  would a l s o  have impor tan t  impl ica-  
t i o n  v a l u e  f o r  c l a r i f y i n g  t h e  v a l u e  of c a r r y i n g  c a p a c i t y ,  unders tand ing  l a t e n t  
o r  dormant demand f o r  wa te r  r e c r e a t i o n ,  and p a r t i c i p a t i o n  p r e d i c t i o n  on a  s i t e  
b a s i s .  L i t t o n  and ~ r a i k ' ~ ~  a r e  i d e n t i f y i n g  v i s u a l  l andscape  e lements  on t h e  
b a s i s  of i n t e r v i e w s  w i t h  r e c r e a t i o n  u s e r s  and r e c r e a t i o n  r e s o u r c e  p l a n n e r s .  
T h e i r  f i n d i n g s  a r e  awai ted . 
1 6 4 ~ e s o u r c e s  f o r  t h e  F u t u r e ,  I n c .  , Annual Report  1968 (Washington, D.C .  : 
Resources  f o r  t h e  F u t u r e ,  I n c . ,  1 9 6 8 ) ,  p .  52.  
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I n  t h e  p a s t  i t  h a s  been e a s y  t o  p l a n  r e c r e a t i o n  r e s o u r c e s  f o r  people  s 0 1 e l ' ~  
on t h e  b a s i s  of a r b i t r a r i l y - e s t a b l i s h e d  p lann ing  s t a n d a r d s  o r  " r u l e s  of thumb." 
These " r u l e s  of thumb" were r a r e l y  concerned w i t h  p e o p l e s 1  a t t i t u d e s  because  
t h e  r e l a t i o n s h i p  between a t t i t u d e s  and b e l i e f s  and c o n s e q u e n t i a l  b e h a v i o r a l  
r e s p o n s e s  was n o t  c l e a r l y  e s t a b l i s h e d .  When t h i s  r e l a t i o n s h i p  i s  e s t a b l i s h e d ,  
however, economic and e c o l o g i c a l  i m p l i c a t i o n s  w i l l  be  e v i d e n t  i n  non-use o r  
unbalanced u s e .  While q u a n t i f i c a t i o n  of human behav ior  h a s  long been a  concern 
of t h e  economist  i n  h i s  t a s k  of making r e s o u r c e  a l l o c a t i o n  d e c i s i o n s ,  human 
a t t i t u d e s  and b e l i e f s  have n o t  undergone t h e  same s c i e n t i f i c  i n v e s t i g a t i o n .  
Due t o  d i f f i c u l t i e s  involved i n  measuring a t t i t u d e s ,  summarizing a t t i t u d i n a l  
d a t a ,  and u s i n g  t h i s  d a t a  i n  t h e  p lann ing  p r o c e s s ,  human a t t i t u d e s  and b e l i e f s  
have been l a r g e l y  ignored  when ana lyz ing  a  s i t e  o r  r e g i o n .  The work of L i t t o n  
167 
and C r a i k ,  Lucas,  Louenthal  and ~ i f e , ~ ~ ~  and Shafe r  e t  a l .  a r e  growing 
i n d i c a t i o n s  t h a t  human a t t i t u d e s  w i l l  r e c e i v e  c o n s i d e r a b l y  more a t t e n t i o n  
throughout  t h e  e n t i r e  p lann ing  p r o c e s s  i n  l i e u  of complete r e l i a n c e  on p lann ing  
" r u l e s  of thumb" o r  t h e  p l a n n e r s 1  framework of v a l u e s .  
Summary 
Should demand and r e c r e a t i o n  r e s o u r c e  supp ly  be  i n t e g r a t e d  o r  i s o l a t e d ?  
Are we more concerned w i t h  p h y s i c a l  p lann ing  o r  human environmental  p lanning? 
I n  t h e  p a s t  p lanning done w i t h i n  a  s i n g l e  d i s c i p l i n e  h a s  i s o l a t e d  supp ly  and 
demand components c a u s i n g  c o n s i d e r a b l e  i n a c c u r a c y  and q u e s t i o n a b l e  r e s u l t s .  
N a t u r a l  and p h y s i c a l  s c i e n t i s t s  have developed t h e i r  r e s o u r c e  p lann ing  and 
development methods i n  a  vacuum t h a t  f a i l s  t o  c o n s i d e r  human e c o l o g i c a l  r e l a -  
t i o n s h i p s .  T h e i r  a b i l i t y  t o  p r e d i c t  u s e  o r  a t t r i b u t e  q u a l i t y  i s  diminished by 
1 6 6 ~ e s o u r c e s  f o r  t h e  F u t u r e ,  I n c .  , p .  52.  
1 6 7 ~ .  L. S h a f e r ,  J r . ,  J .  E .  Hamilton,  Jr. and E .  A .  Schmidt,  "Natural  
Landscape P r e f e r e n c e s :  A P r e d i c t i v e  Model," J o u r n a l  of L e i s u r e  Research ,  
l ( 1 )  (1969) , 1-20. 
118 
a  l a c k  of a t t i t u d i n a l  and b e h a v i o r a l  d a t a .  T h i s  d a t a  i s  t h e  r e s p o n s i b i l i t y  of 
t h e  s o c i a l  s c i e n t i s t .  A l t e r n a t e l y ,  p l a n n e r s ,  s o c i o l o g i s t s ,  p s y c h o l o g i s t s ,  and 
economists  have developed comprehensive methods of a n a l y z i n g  and a l l o c a t i n g  
r e s o u r c e s  which r e f l e c t  a  minimum of environmental  unders tand ing .  
Human-environmental p lann ing  r e q u i r e s  a n  i n t e g r a t e d  and i n t e r d i s c i p l i n a r y  
approach a s  i l l u s t r a t e d  by t h e  l i t e r a t u r e  reviewed. Water r e s o u r c e  r e c r e a t i o n  
p lann ing  i s  n o t  t o t a l l y  w i t h i n  t h e  realm of t h e  e n g i n e e r ,  economist ,  e c o l o g i s t ,  
o r  s o c i a l  s c i e n t i s t  b u t  a n  e f f o r t  of a  combinat ion of d i s c i p l i n e s .  U n t i l  a l l  
d i s c i p l i n e s  f o c u s  on problems of l e i s u r e  and wate r  r e s o u r c e  r e c r e a t i o n  develop-- 
ment u s i n g  t h e i r  own t l ~ o l s  and methods,  r e s o u r c e  p lann ing  methods w i l l  c o n t i n u e  
t o  b e  i n s e n s i t i v e  t o  e c o l o g i c a l  c o m p l e x i t i e s .  
The e x t e n t  of l i t e r a t u r e  from t h e  n a t u r a l  and p h y s i c a l  s c i e n c e s  i s  f a r  
g r e a t e r  t h a n  from s o c i a l  s c i e n c e  r e s e a r c h  b u t  t h i s  must be  r e c o n c i l e d  i f  con- 
t r i b u t i o n s  from t h e  n a t u r a l  s c i e n c e s  a r e  t o  b e  meaningful .  We cannot d i s c u s s  
wa te r  r e c r e a t i o n  o r  p l a n  f o r  i t  u n l e s s  we c o n s i d e r  man, h i s  r e q u i r e m e n t s ,  and 
t h e  p h y s i c a l  environment.  Besides  t h e  r e l a t i v e  consequences and c o s t s  of human 
behav ior  p a t t e r n s  upon t h e  environment ,  we must comprehend and e v a l u a t e  t h e  
e f f e c t s  of t h e  environment upon t h e  human c o n d i t i o n .  
CHAPTER V I I  
FACTORS INHIBITING THE RECREATIONAL USE OF WATER 
I n t r o d u c t i o n  
I t  i s  t h e  i n t e n t i o n  of t h i s  c h a p t e r  t o  s p e c i f i c a l l y  d i s c u s s  t h e  impairment 
of r e c r e a t i o n a l  u s e s  of wa te r  by c o n f l i c t i n g  water  u s e s .  S ince  water-use  con- 
f l i c t s  a r e  h i s t o r i c a l l y  r e l a t e d  t o  s ing le -purpose  and mul t i -purpose  w a t e r  
development c o n c e p t s ,  t h e s e  two concep ts  w i l l  be  d i s c u s s e d  i n  terms of s p e c i f i c  
c o n f l i c t i n g - u s e  examples. C o n f l i c t s  w i t h  water  l e v e l  f l u c t u a t i o n ,  domest ic  
water  supp ly ,  and was te  d i s p o s a l  w i l l  b e  documented o r  l o g i c a l l y  developed i n  
l i e u  of documentary s u p p o r t .  
The term " p o l l u t i o n "  w i l l  b e  d e f i n e d  i n  terms of u s e r - r e s o u r c e  r e l a t i o n -  
s h i p s .  A f t e r  c l a s s i f y i n g  p o l l u t a n t s  by s o u r c e  (munic ipa l ,  i n d u s t r i a l ,  and 
o t h e r ) ,  t h e  c r i t i c a l  t a s k  w i l l  b e  t o  document p h y s i o l o g i c a l  and p s y c h o l o g i c a l  
e f f e c t s  of p o l l u t i o n  on man. Gaps o r  u n c e r t a i n t i e s  i n  knowledge w i l l  b e  c i t e d .  
T h i s  w r i t e r  w i l l  go beyond t h e  t r a d i t i o n a l  s u b s t a n c e s  s a i d  t o  a f f e c t  r e c r e a -  
t i o n a l  u s e  t o  e s t a b l i s h  b a s i c  r e l a t i o n s h i p s  r e q u i r i n g  f u r t h e r  i n v e s t i g a t i o n .  
I n  a d d i t i o n  t o  e x i s t i n g  p u b l i c  h e a l t h  and s a f e t y  concerns ,  emphasis w i l l  
b e  placed on a  need t o  a s s e s s  peon les '  a t t i t u d e s  toward c o n d i t i o n s  caused by 
i n t e r a c t i o n  of c o n f l i c t i n g  wate r  u s e s .  It i s  f e l t  t h a t  r e c r e a t i o n - u s e  r e q u i r e -  
ments should  b e  based on a t t i t u d i n a l  and b e h a v i o r a l  r e s p o n s e s  a s  w e l l  a s  
p h y s i c a l ,  chemica l ,  and b i o l o g i c a l  c o n d i t i o n s .  
C o n f l i c t i n g  P r o j e c t  Purposes  
C o n f l i c t s  between such u s e s  a s  r e c r e a t i o n  and wate r  supp ly ,  f l o o d  c o n t r o l ,  
power g e n e r a t i o n ,  i r r i g a t i o n ,  and was te  d i s p o s a l  u s e s  a r e  documented i n  t h e  
I l i t e r a t u r e .  P r i o r  t o  t h e  1962 U.S. S e n a t e  Document No. 97 ,  which e s t a b l i s h e d  
r e c r e a t i o n  and f i s h  and w i l d l i f e  p r o p a g a t i o n  a s  p r imary  F e d e r a l  w a t e r  p r o j e c t  
p u r p o s e s ,  few p r o j e c t  development c o s t s  were  a t t r i b u t e d  t o  r e c r e a t i o n  b e n e f i t s .  
T h i s  change i n  a l l o c a t i o n  p o l i c y  h a s  g e n e r a l l y  permeated a l l  o t h e r  w a t e r  p lan-  
n i n g  l e v e l s .  R e g a r d l e s s  of r e c r e a t i o n ' s  new s t a t u s  a s  a  pr imary p r o j e c t  pu rpose ,  
a  s i n g l e  u s e  c a n  r e s t r i c t  o r  e l i m i n a t e  r e c r e a t i o n a l  u s e  by making t h e  waterbody 
p h y s i c a l l y  i n a c c e s s i b l e  and e s t h e t i c a l l y  d i s p l e a s i n g .  
There  i s  a  c l e a r  d i s t i n c t i o n  between m u l t i p l e - u s e  c o o r d i n a t i o n  and m u l t i p l e  
i n c l u s i o n  of p r o j e c t  pu rposes .  I n  t h e  l a t t e r ,  t h e r e  i s  no g u a r a n t e e  t h a t  
r e c r e a t i o n  w i l l  b e  c o o r d i n a t e d  w i t h  o t h e r  p r o j e c t  pu rposes  t o  maximize v a l u e s  
b e s i d e s  t h o s e  c u r r e n t l y  r e f l e c t e d  i n  economic v a l u a t i o n .  M u l t i p l e - u s e  r e q u i r e s  
t h a t  u s e s  be  p lanned and c o o r d i n a t e d  t o  a c h i e v e  a  p rede te rmined  o b j e c t i v e  of  
p r o v i d i n g  t h e  g r e a t e s t  b e n e f i t s  f o r  t h e  g r e a t e s t  number of  p e o p l e .  Implementa- 
t i o n  of m u l t i p l e - u s e  a s  a  p lann ing  and management concep t  i s  compl ica ted  by 
l a c k  o f :  (1 )  a c c u r a t e  wa te r  q u a l i t y  and q u a n t i t y  c r i t e r i a  f o r  r e c r e a t i o n  based 
I U.S., Outdoor R e c r e a t i o n  Resources  Review Commission, Water f o r  R e c r e a t i o n  
--Values and O p p o r t u n i t i e s  (Washington,  D . C . :  U.S. Government P r i n t i n g  O f f i c e ,  
1 9 6 2 ) ,  pp.  21-40. 
E. T. Van Nie rop ,  A Framework f o r  t h e  M u l t i p l e  Use of Munic ipa l  Water 
Supply Areas  ( I t h a c a ,  New York: Water Resources  C e n t e r ,  C o r n e l l  U n i v e r s i t y ,  
1 9 6 6 ) .  
F. S t r e n g e ,  " R e c r e a t i o n a l  Uses of H y d r o e l e c t r i c  R e s e r v o i r s , "  C i v i l  Engi- 
n e e r i n g ,  33 (8 )  (August ,  1 9 6 3 ) ,  38-41. 
R .  Tocher ,  "Municipal  Watersheds and R e c r e a t i o n :  C o n d i t i o n s  f o r  Compati- 
b i l i t y , "  Western  Resources  Conference ,  1963 (Bou lde r ,  Colorado:  U n i v e r s i t y  of  
Colorado Press, 1 9 6 4 ) ,  pp.  47-51. 
American Water Works A s s o c i a t i o n ,  " R e c r e a t i o n a l  Use of Domestic Water 
Supply R e s e r v o i r s , ' '  American Water Works A s s o c i a t i o n  S t a t e m e n t s  of  P o l i c y  (New 
York: American Water Works A s s o c i a t i o n ,  1 9 6 7 ) ,  pp.  15-16. 
U.S. ,  F e d e r a l  Water P o l l u t i o n  C o n t r o l  A d m i n i s t r a t i o n ,  Problems of Combined 
Sewer F a c i l i t i e s  and Overf lows,  1967 (Washington, D . C . :  U.S. Government P r i n t -  
i n g  O f f i c e ,  1 9 6 7 ) .  
J .  K .  C a r s w e l l ,  J .  M.  Symans, and G .  G .  Robeck, S t a t u s  of  Research on t h e  
R e c r e a t i o n a l  Use of P u b l i c  Water Supply  Sources  ( C i n c i n n a t i ,  Ohio: U.S. P u b l i c  
H e a l t h  S e r v i c e ,  1 9 6 8 ) .  
U.S., F e d e r a l  Water P o l l u t i o n  C o n t r o l  A d m i n i s t r a t i o n ,  B i o l o g i c a l  A s s o c i a t e d  
Problems i n  F reshwate r  Environments:  T h e i r  I d e n t i f i c a t i o n ,  I n v e s t i g a t i o n ,  and 
C o n t r o l  (Washington,  D . C . :  U.S. Government P r i n t i n g  O f f i c e ,  1967) .  
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on p h y s i c a l ,  b i o l o g i c a l ,  chemical ,  a t t i t u d i n a l ,  and b e h a v i o r a l  c o n s i d e r a t i o n s  
and (2)  a n  e s t a b l i s h e d  r e l a t i o n s h i p  between r e c r e a t i o n  b e n e f i t  v a l u e s  and vary- 
i ng  water  q u a l i t y  l e v e l s .  While Fede ra l  water  development agenc i e s  a r e  au thor -  
i z e d  t o  implement mul t ip le -use ,  t h i s  does  no t  i n d i c a t e  t h a t  mul t ip le -use  i s  
being p r a c t i c e d  and coord ina ted .  For example, a  r e s e r v o i r  designed f o r  f lood  
c o n t r o l  l o s e s  i t s  e f f e c t i v e n e s s  u n l e s s  water  he ld  du r ing  f l ood  f low i s  r e l e a s e d  
t o  ma in t a in  s t o r a g e  c a p a c i t y  nece s sa ry  f o r  subsequent  f l ood  wa t e r s .  Water t h a t  
i s  r e l e a s e d  cannot be  used e f f i c i e n t l y  f o r  hyd ro -e l ec t r i c  gene ra t i on ,  i r r i g a -  
t i o n ,  low-flow augmentat ion,  o r  r e c r e a t i o n .  Likewise ,  r e s e r v o i r s  developed f o r  
producing h y d r o e l e c t r i c  power o f t e n  r e s u l t  i n  i n t e r m i t t e n t  s t o r a g e  and r e l e a s e  
of e n t i r e  s t reamflow wi th  i m p l i c a t i o n s  f o r  f i s h  p ropaga t ion ,  wa te r  supply ,  and 
waste  d i s p o s a l .  Use of a  s t ream f o r  munic ipa l  o r  i n d u s t r i a l  was te  d i s p o s a l  and 
a g r i c u l t u r a l  r e t u r n  f lows may c o n f l i c t  w i th  a lmost  a l l  o t h e r  u se s .  Res idua l  
n u t r i e n t s  i n  t r e a t e d  municipal  was tes  s t i m u l a t e  a q u a t i c  p l a n t  growth t o  t h e  
p a r t i c u l a r  de t r imen t  of r e c r e a t i o n a l  u s e  and wate r  supply .  
Water Level  F l u c t u a t i o n  and Rec rea t i ona l  Use 
Water l e v e l  f l u c t u a t i o n  c r e a t e d  by f l ood  c o n t r o l ,  i r r i g a t i o n ,  and low-flow 
augmentation i s  incompat ible  w i th  r e c r e a t i o n a l  u se .  During summer months when 
r e c r e a t i o n  p a r t i c i p a t i o n  i s  h i g h e s t ,  wa te r  i s  r e l e a s e d  from r e s e r v o i r s  f o r  
t h e s e  o t h e r  p r o j e c t  purposes .  A s  wa te r  i s  withdrawn, s i l t  and mud a r e  exposed 
l e av ing  boa t  docks ,  launching ramps, f i s h i n g  p i e r s ,  and o t h e r  f a c i l i t i e s  non- 
o p e r a t i o n a l .  Also,  fewer r e c r e a t i o n  u s e r s  can be  s a f e l y  accommodated a s  water 
s u r f a c e  dec r ea se s  and t u r b i d i t y  i n c r e a s e s .  
The O . R . R . R . C .  r e l a t e d  r e s e r v o i r  f l u c t u a t i o n  t o  e x t e n t  of r e c r e a t i o n  
2  p a r t i c i p a t i o n .  F l u c t u a t i o n  was found t o  have no appa ren t  e f f e c t  on r e c r e a t i o n  
L U.S., Outdoor Recrea t ion  Resources Review Commission, Water f o r  Recrea t ion  
--Values and Oppor tun i t i e s ,  pp. 21-32. 
a t t e n d a n c e .  I n  f a c t ,  t h e  O.R.R .R .C .  suggested t h a t  r e c r e a t i o n  p a r t i c i p a t i o n  
may even i n c r e a s e  r e g a r d l e s s  of c o n d i t i o n s  caused by c o n f l i c t i n g  u s e s :  
But t h e  a v a i l a b l e  d a t a  s a y  no th ing  abou t  t h e  q u a l i t y  of t h e  r e c r e a -  
t i o n  which t h e y  e n j o y .  Because people  a c c e p t  something l e s s  t h a n  
t h e  h i g h e s t  q u a l i t y  of e x p e r i e n c e  does  n o t  mean t h a t  no cognizance 
need b e  t aken  of t h e  q u a l i t y  of t h e  r e c r e a t i o n a l  e x p e r i e n c e  a v a i l -  
a b l e .  It i s  t h i s  q u a l i t y  a s p e c t ,  however, t h a t  i s  d i f f i c u l t  t o  
c h a r a c t e r i z e  q u a n t i t a t i v e l y ,  and because  i t  i s  e l u s i v e  i t  t e n d s ,  
t h e r e f o r e ,  t o  b e  awarded no v a l u e  . 3  
It i s  sugges ted  t h a t  a n  a n a l y s i s  of p a r t i c i p a n t  s a t i s f a c t i o n  supplement 
a t t e n d a n c e  a s  a  de te rminan t  of r e c r e a t i o n  r e s o u r c e  adequacy. A t t i t u d i n a l  
e f f e c t s  on p a r t i c u l a r  u s e r  groups must b e  de te rmined .  Water l e v e l  f l u c t u a t i o n s  
may e l i m i n a t e  some wate r  r e c r e a t i o n  u s e s  e n t i r e l y  o r  make them unaccep tab le  t o  
p a r t i c i p a n t s .  I n  c o n s i d e r i n g  a t t i t u d e s ,  t h e  f o l l o w i n g  q u e s t i o n s  need t o  b e  
answered: Are peop le  s a t i s f i e d  w i t h  t h e i r  r e s e r v o i r  r e c r e a t i o n  e x p e r i e n c e s ?  
Have e x p e r i e n c e s  f a l l e n  s h o r t  o f  e x p e c t a t i o n s  a n d / o r  h a s  r e c r e a t i o n  behavior  
been modified a s  a  r e s u l t  of  d iminished q u a l i t y ?  An a n a l y s i s  of u s e r  group 
a t t i t u d e s  and b e h a v i o r a l  r esponses  t o  c o n d i t i o n s  p r e c i p i t a t e d  by c o n f l i c t i n g  
wate r  u s e s  could  p rov ide  t h e  i n s i g h t  needed f o r  e s t a b l i s h i n g  optimum use- 
i n t e r a c t i o n  requ i rements .  These requ i rements  could  b e  e s t a b l i s h e d  by a n  
e q u i t a b l e  combinat ion of s i n g u l a r  water-use  requ i rements .  
Some c o n f l i c t s  i n  wa te r  u s e  can  b e  l e s s e n e d  through i n t e g r a t e d  c o o r d i n a t i o n  
and p lann ing  of m u l t i p l e - u s e s  of w a t e r .  Without comprehensive q u a l i t y  and 
q u a n t i t y  requ i rements  t h a t  r e f l e c t  humanly a c c e p t a b l e  c o n d i t i o n s ,  r e c r e a t i o n  i s  
regarded  a s  a  "very t o l e r a n t "  wa te r  u s e  when i n t e g r a t e d  w i t h  o t h e r  u s e s .  The 
p s y c h o l o g i c a l ,  p h y s i o l o g i c a l ,  and p h y s i c a l  i n t e r d e p e n d e n c i e s  o f  t h e s e  compre- 
h e n s i v e  requ i rements  j u s t i f y  i n t e r d i s c i p l i n a r y  s t u d y .  R e c r e a t i o n  f a c i l i t i e s  can 
b e  developed t h a t  avoid  problems of  water  i n a c c e s s i b i l i t y .  With r e s e a r c h  focus-  
i n g  on development of g r a s s e s  t h a t  can  s u r v i v e  i n u n d a t i o n ,  u n s i g h t l y  c o n d i t i o n s  
a s s o c i a t e d  w i t h  wa te r  l e v e l  f l u c t u a t i o n  can a l s o  b e  e l i m i n a t e d .  4 
Domestic Water Supply and R e c r e a t i o n a l  Use 
With growing awareness t h a t  e f f e c t i v e  wa te r  a c r e a g e  i s  l i m i t e d ,  t h e r e  i s  a  
need f o r  more e f f i c i e n t  u s e  of e x i s t i n g  p r o j e c t s ,  o r i g i n a l l y  des igned  and 
o p e r a t e d  f o r  a  s i n g l e  purpose .  While e x i s t i n g  p o l i c y  p r o v i d e s  a u t h o r i z a t i o n  
f o r  r e c r e a t i o n  a s  a  pr imary F e d e r a l  wa te r  development p r o j e c t  purriose, munic ipa l  
w a t e r  supp ly  purveyors  oppose r e c r e a t i o n a l  u s e  of domest ic  wa te r  supp ly  on t h e  
b a s i s  of c o n f l i c t i n g  i n t e r e s t s .  However, wa te r  should  be a b l e  t o  ~ r o v i d e  addi-  
t i o n a l  b e n e f i t s  wi thou t  j e o p a r d i z i n g  i t s  o r i g i n a l - u s e  v a l u e .  To a s c e r t a i n  i f  
t h i s  i s  p o s s i b l e ,  r e s e a r c h  h a s  focused on wate r  r e c r e a t i o n ' s  impact on t h e  . 
q u a l i t y  of p u b l i c  wa te r  s u ~ p l y .  
A rev iew of l i t e r a t u r e  r e v e a l s  t h a t  t h e  c o n t r o v e r s i a l  mul t ip le -use  of 
p u b l i c  wa te r  supp ly  r e s e r v o i r s  i s  more r e l a t e d  t o  t r a d i t i o n a l  agency p o l i c y  
t h a n  any s p e c i f i c  r e s e a r c h  f i n d i n g s :  
. . . t h e  d i f f e r e n c e s  a r e  i n  i n t e r p r e t a t i o n :  t h e  C a l i f o r n i a  peop le  
a r e  n o t  concerned w i t h  a  moderate con tamina t ion  of t h e i r  wa te r  
supp ly  because t h e y  f i l t e r  i t ,  whereas t h e  New England purveyors  
wish t o  keep t h e i r  s u p p l i e s  a s  p u r e  a s  p o s s i b l e  s o  t h a t  t h e y  may 
con t inue  t h e i r  p r e s e n t  p o l i c i e s  of no t r e a t m e n t  o r  l i g h t  t r e a t m e n t . 5  
The w a t e r  supp ly  i n d u s t r y  c o n s i d e r s  r e c r e a t i o n a l  a c c e s s  t o  o r  u s e  of p u b l i c  
w a t e r  supp ly  r e s e r v o i r s  incompat ib le  w i t h  supp ly ing  p o t a b l e  wa te r  because  such 
r e s e r v o i r  p o l i c y  would i n c r e a s e  t h e  r i s k  of d i s e a s e  t r a n s m i s s i o n .  Legal  
l i a b i l i t y  and economic c o n s i d e r a t i o n s  a r e  a l s o  c i t e d .  I f  r e c r e a t i o n a l  u s e  of 
wa te r  supp ly  i s  suspec ted  o r  shown t o  be a  c a u s e  of p o l l u t i o n ,  w a t e r  supp ly  
a g e n c i e s  have e i t h e r  provided complete t r e a t m e n t  o r  enforced r e g u l a t i o n s  t o  
4 ~ .  D .  Badger, " R e c r e a t i o n a l  Aspec t s  of Upstream R e s e r v o i r s  ," Paper pre-  
s e n t e d  a t  S i x t e e n t h  Annual Meeting of t h e  Oklahoma S e c t i o n ,  American S o c i e t y  
of A g r i c u l t u r a l  Engineers ,  October 28,  1966. 
5 I .  C .  Re igner ,  E f f e c t  of R e c r e a t i o n  on Water Q u a l i t y ,  Report  by t h e  U.S. 
Department of A g r i c u l t u r e  (Upper Darby, Pennsy lvan ia :  N o r t h e a s t e r n  F o r e s t  
Experiment S t a t i o n ,  n . d . ) ,  p .  50. 
i n s u r e  p o t a b l e  wate r  w i t h  d i s i n f e c t i o n  on ly .  The l a t t e r  p r ecau t i on  u s u a l l y  
i nvo lve s  cons ide r ab l e  r e s t r i c t i o n  of r e c r e a t i o n a l  use .  
Regard less  of r e s e a r c h  f i n d i n g s ,  t h e  American Water Works Assoc i a t i on  
(A.W.W.A.) r e g i s t e r e d  i t s  oppos i t i on  t o  l e g i s l a t i o n  p e r m i t t i n g  o r  r e q u i r i n g  
r e c r e a t i o n a l  a c c e s s  and u s e  of domestic water  supply  r e s e r v o i r s  and ad j acen t  
l ands .  6  
The de t e rmina t i on  of t h e  kind and e x t e n t  of r e c r e a t i o n a l  u se  s h a l l  
be  t h e  s o l e  r e s p o n s i b i l i t y  of t h e  wate r  works execu t i ve  of t h e  
system involved ,  whose primary o b l i g a t i o n  i t  is  t o  p rov ide  a  s a f e  
and p o t a b l e  wate r  and s u b j e c t  on ly  t o  e x i s t i n g  p o l i c e  powers. 7 
8  A f t e r  c l a s s i f y i n g  r e s e r v o i r s ,  t h e  A.W .w.A. e s t a b l i s h e d  t h e  fo l lowing  
s i ng l e -u se  p o l i c y :  
It i s  considered g e n e r a l l y  t h a t  r e c r e a t i o n a l  u s e  of e q u a l i z i n g  and 
t e rmina l  r e s e r v o i r s  and t h e  ad j acen t  marginal  l ands  i s  i n i m i c a l  t o  
t h e  b a s i c  f u n c t i o n  of f u r n i s h i n g  a  s a f e  and p o t a b l e  wate r  supply  
t o  t h e  sys tem's  customers and should be  p roh ib i t ed .9  
Recrea t ion  i s  permi t ted  on ly  on mult i -purpose r e s e r v o i r s ,  bu t  t h e  A.W.W.A. n o t e s  
t h a t  wa te r  withdrawn from t h e s e  mul t i -purpose r e s e r v o i r s  f o r  domest ic  wate r  
supply w i l l  be  g iven  t h e  same complete t rea tment  a s  t h o s e  wa t e r s  de r i ved  from 
po l l u t ed  sou rce s .  
Severa l  a r t i c l e s  d i s c u s s i n g  arguments f o r  o r  a g a i n s t  r e c r e a t i o n a l  u s e  of 
domest ic  water  s u p p l i e s  appear i n  t h e  t e c h n i c a l  l i t e r a t u r e .  Cons iderab le  
'American Water Works Assoc i a t i on ,  "Recrea t iona l  Use of Domestic Water 
Supply Rese rvo i r s , "  American Water Works Assoc i a t i on  S ta tements  of P o l i c y ,  p. 16.  
'pour c l a s s i f i c a t i o n s  of water  supply r e s e r v o i r s  have been developed by 
t h e  A.W.W.A.: (1) Equa l iz ing  r e s e r v o i r s  - r e s e r v o i r s  w i t h i n  an  a r e a  se rved  t h a t  
d e l i v e r  f i n i s h e d  water  ready  f o r  consumption t o  t h e  d i s t r i b u t i o n  system; 
( 2 )  Terminal r e s e r v o i r s  - a r e a s  p rov id ing  end s t o r a g e  of wate r  p r i o r  t o  t r e a t -  
ment; (3)  Upstream r e s e r v o i r s  - r e s e r v o i r s  p rov id ing  s t o r a g e  of u n t r e a t e d  wate r  
a t  v a r i o u s  p o i n t s  i n  t h e  watershed t o  p rov ide  o r  supplement t h e  supply  a t  t h e  
t e rmina l ;  (4)  Multi-purpose r e s e r v o i r s  - r e s e r v o i r s  cons t ruc t ed  f o r  purposes i n  
a d d i t i o n  t o  t h e  supply  of domestic w a t e r ,  over  which t h e  wate r  purveyor does  
no t  have complete c o n t r o l .  I b i d . ,  D. 15 .  
11 
v a r i a n c e  between t h e  p u b l i c  h e a l t h ,  lo F e d e r a l ,  and o p e r a t o r 1 2  v iewpoin t s  i s  
a l s o  documented. A r t i c l e s  o r  p u b l i c a t i o n s  opposing t h e  r e c r e a t i o n a l  u s e  of 
wa te r  supp ly  r e s e r v o i r s  a r e  c o n t r i b u t e d  by Van Nie rop ,  Re igner ,  Kara lekas  and 
~ ~ n c h , ' ~  and  inku us .I4 Af t e r  a n  i n v e s t i g a t i o n  of p u b l i c  h e a l t h  c o n s i d e r a t i o n s ,  
Van Nierop recommends t h a t  d i r e c t  body c o n t a c t  a c t i v i t i e s  no t  b e  pe rmi t t ed  
under any c o n d i t i o n s .  Ile w r i t e s :  
For t h i s  r e a s o n ,  t h e  u s e  of canoes  o r  s a i l  b o a t s  h a s  g e n e r a l l y  been 
d i scouraged  due t o  t h e  a l l e g e d l y  g r e a t e r  danger of t h e s e  c r a f t  
dumping t h e i r  occupan ts .  I f  b o a t i n g  o n  r e s e r v o i r s  i s  c o n s i d e r e d ,  
i t  should b e  l i m i t e d  t o  row b o a t s  which p r e s e n t  no p a r t i c u l a r  prob- 
lem. Motor b o a t s  may cause  damage t o  t h e  r e s e r v o i r  s h o r e  l i n e  a s  a  
r e s u l t  of wave a c t i o n .  Fur thermore,  o i l  d e p o s i t e d  i n  t h e  wa te r  i s  
d i f f i c u l t  t o  remove by t r e a t m e n t  p r o c e s s e s .  Only i n  t h e  l a r g e s t  of 
r e s e r v o i r s  cou ld  t h e i r  u s e  b e  g i v e n  c o n s i d e r a t i o n . 1 5  
A f t e r  Reigner  n o t e s  t h a t  r e c r e a t i o n  on New England r e s e r v o i r s  h a s  been d e t r i -  
mental  t o  wa te r  q u a l i t y ,  h e  enumerates a c t i o n s  e n a b l i n g  t h e  wa te r  supply  
purveyor t o  r e s i s t  p r e s s u r e s  f o r  r e c r e a t i o n a l  u s e .  
A r t i c l e s  o r  p u b l i c a t i o n s  s u p p o r t i n g  r e c r e a t i o n a l  u s e  of wa te r  supp ly  
'OT. D .  McKewan, "Recrea t iona l  Use of Watersheds,  S t a t e  H e a l t h  View," 
American Water Works A s s o c i a t i o n  J o u r n a l ,  58 (October ,  1966) ,  1270-1272. 
'IF. B . T a y l o r ,  "Recrea t iona l  Use of Watersheds,  F e d e r a l  View, " American 
Water Works A s s o c i a t i o n  J o u r n a l ,  58 (October ,  1966) ,  1272-1274. 
128. P ,  Brigham, "Recrea t iona l  Use of Watersheds ,  O p e r a t o r ' s  View , I t  
American Water Works A s s o c i a t i o n  J o u r n a l ,  58 (October ,  1966) ,  1260-1263. 
13p.  C .  Kara lekas  and J .  P.  Lynch, "Recrea t iona l  A c t i v i t i e s  of S p r i n g f i e l d ,  
Mass. Water R e s e r v o i r s ,  P a s t  and P r e s e n t , "  New England Water Works A s s o c i a t i o n  
J o u r n a l ,  79 (1965) ,  1 8 .  
148. J . Minkus, " R e c r e a t i o n a l  Use of R e s e r v o i r s  , I 1  New England Water Works 
A s s o c i a t i o n  J o u r n a l ,  79 (1965) ,  32.  
15van Nierop,  p .  70. 
r e s e r v o i r s  a r e  c o n t r i b u t e d  by 0 n g e r t h , 1 6  ~ o d s o n , ' ~   eatt tie,'^ and Tocher.  19 
B a c t e r i a l  i n c r e a s e s  were g e n e r a l l y  a s s o c i a t e d  w i t h  i n c r e a s e d  r e c r e a t i o n a l  u s e ,  
bu t  t h e s e  i n c r e a s e s  were n o t  l a r g e  enough f o r  Ongerth t o  conclude t h a t  wa te r  
q u a l i t y  d e g r a d a t i o n  was due t o  r e c r e a t i o n a l  u s e .  ~ o s e b e r r ~ ~ '  a t t a i n e d  s i m i l a r  
r e s u l t s  a t  F o r r e s t  Lake i n  K i r k s v i l l e ,  Missour i .  While no evidence of con- 
t a m i n a t i o n  due t o  r e c r e a t i o n a l  u s e  was d e t e c t e d  by Dodson i n  t h e  San Diego 
wate r  s u p p l y ,  t h e i r  wa te r  s u p ~ l y  was s u b j e c t  t o  f i l t r a t i o n  and complete  t r e a t -  
ment. Tocher observed t h a t  r e c r e a t i o n a l  u s e  p r e s s u r e  e x e r t e d  on a  s p e c i f i c  
water  supp ly  r e s e r v o i r  depends on whether a l t e r n a t i v e  o p p o r t u n i t i e s  f o r  r e c r e a -  
t i o n  e x i s t  nearby.  H i s  remarks r e f l e c t  a n  unders tand ing  of demand d e t e r m i n a t i o n  
n o t  found i n  o t h e r  wa te r  supp ly  impact s t u d i e s .  S e v e r a l  convincing arguments i n  
f a v o r  of m u l t i p l e - u s e  of wa te r  supp ly  r e s e r v o i r s  a r e  o f f e r e d  by B e a t t i e :  
(1)  most raw s u r f a c e  wa te r  used f o r  d r i n k i n g  and household purposes  i s  con- 
taminated and i s  o r  should  be t r e a t e d  anyway, (2) most o b j e c t i o n s  t o  r e c r e a -  
t i o n a l  u s e  of wa te r  supply  a r e  based on e s t h e t i c  arguments ,  (3)  technology i s  
a v a i l a b l e  t o  p rov ide  t h e  n e c e s s a r y  t r e a t m e n t  s a f e g u a r d s  r e q u i r e d  f o r  m u l t i p l e -  
u s e ,  and (4) r e g u l a t i o n  and s u p e r v i s i o n  of a l l  u s e s  pe rmi t t ed  on a  r e s e r v o i r  
and a d j o i n i n g  l a n d s  t o g e t h e r  w i t h  proper  water  t r e a t m e n t  procedures  a r e  b e t t e r  
than  unregu la ted  r e c r e a t i o n a l  u s e  of a c l o s e d  wate r  supp ly .  
168. J . Ongerth,  "Watershed Management and R e s e r v o i r  Use--Public Viewpoint , I 1  
American Water Works A s s o c i a t i o n  J o u r n a l ,  56(2) (February,  1 9 6 4 ) ,  149-158. 
1 7 ~ .  E.  Dodson, " R e c r e a t i o n a l  Use of R e s e r v o i r s  i n  San Diego , I 1  American 
Water Works A s s o c i a t i o n  J o u r n a l ,  55 (September,  1963) ,  1115-1119. 
"B. B e a t t i e ,  "Municipal  Watersheds and R e c r e a t i o n  Can Be Compatible," 
Western Resources Conference,  1963 (Boulder ,  Colorado: U n i v e r s i t y  of Colorado 
P r e s s ,  1963) ,  pp. 37-46. 
 ocher, "Municipal Watersheds and R e c r e a t i o n ;  Condi t ions  f o r  Compati- 
b i l i t y , "  Western Resources  Conference,  1963, pp.  47-51. 
2 0 ~ .  A .  Roseberry ,  " R e l a t i o n s h i p  of R e c r e a t i o n a l  Use t o  B a c t e r i a l  D e n s i t i e s  
of F o r r e s t  Lake," American Water Works A s s o c i a t i o n  J o u r n a l ,  56(1) ( January ,  
1964) ,  43. 
While most of p r e v i o u s  arguments c i t e d  a r e  based on a  p r i o r i  judgments and 
a  minimum of s c i e n t i f i c  i n v e s t i g a t i o n s ,  a  r ev iew of l i t e r a t u r e  r e v e a l s  s i x  
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major s t u d i e s  t h a t  s c i e n t i f i c a l l y  i n v e s t i g a t e  t h e  impact of water-based 
r e c r e a t i o n  on wate r  q u a l i t y .  These f i e l d  s t u d i e s  demons t ra te  t h e  i n a d e q u a t e  
s t a t e  of knowledge i n  t h i s  a r e a .  Conclusions  from t h e s e  s t u d i e s  r a n g e  from 
l i t t l e  o r  no d e t e r i o r a t i o n  of wa te r  q u a l i t y  based on i n d i c a t o r  organism d e n s i t i e s  
t o  a  moderate  r i s e  i n  i n d i c a t o r  organism c o u n t s  i n  h igh-dens i ty  r e c r e a t i o n  a r e a s .  
N a t u r a l  d i l u t i o n ,  b a c t e r i a l  d i e - o f f ,  and d i s i n f e c t i o n  t o g e t h e r  w i t h  complete  
wa te r  t r e a t m e n t  should  .provide t h e  p r o t e c t i 0 . n  n e c e s s a r y  t o  produce p o t a b l e  wa te r  
from a  s o u r c e  i n  which wate r  r e c r e a t i o n  i s  p e r m i t t e d .  Such p r o t e c t i o n ,  however, 
cannot  b e  provided by d i s i n f e c t i o n  a l o n e .  While i n v e s t i g a t i o n  of impact was 
r e l a t i v e l y  i n c o n c l u s i v e ,  i t  i s  s t i l l  sugges ted  i n  t h e  l i t e r a t u r e  t h a t  wi thou t  
adequa te  c o n t r o l s  and wate r  t r e a t m e n t  r e c r e a t i o n a l  u s e  i s  a  p o t e n t i a l  h e a l t h  
h a z a r d ,  2 2  capab le  of d i s e a s e  t r a n s m i s s i o n .  
The impact s t u d i e s  a l l  g e n e r a l l y  s u f f e r e d  from t h e  same weaknesses:  (1 )  no 
2 1 ~ a l i f  o r n i a ,  Department of P u b l i c  H e a l t h ,  Proceedings  of t h e  Conference 
on R e c r e a t i o n a l  Use of Impounded Water (Berkeley,  C a l i f o r n i a :  Committee on 
Research i n  Water Resources ,  1957) .  
J .  A. L i t t l e ,  P e a r l  R iver  Shal low Water Reservo i r  Water Qual i ty--Recreat ion 
P r o j e c t  ( A t l a n t a ,  Georgia :  P u b l i c  H e a l t h  S e r v i c e ,  L1.S. Department of H e a l t h ,  
Educat ion,  and Welfare ,  1963) .  
Roseberry ,  " R e l a t i o n s h i p  of R e c r e a t i o n a l  LTse t o  B a c t e r i a l  D e n s i t i e s  of 
For re - s t  Lake," American water  Works A s s o c i a t i o n  J o u r n a l ,  p .  43. 
Kara lekas  and Lynch, " R e c r e a t i o n a l  A c t i v i t i e s  of S p r i n g f i e l d ,  Mass. Water 
R e s e r v o i r s :  P a s t  and P r e s e n t , "  New England Water Works A s s o c i a t i o n  J o u r n a l ,  
p .  1 8 .  
Minkus, " R e c r e a t i o n a l  Use of R e s e r v o i r s , "  New England Water Works Associa- 
t i o n  J o u r n a l ,  p .  32. 
U.S., F e d e r a l  Water P o l l u t i o n  C o n t r o l  A d m i n i s t r a t i o n ,  I n d i a n a  Water Q u a l i t y  
--Recreation P r o j  ec t - -Geis t  Reservo i r - - Ind ianapo l i s  , ~ n d i a n ~  ( a s h i n z o n ,  D .C .  : 
F e d e r a l  Water P o l l u t i o n  Cont ro l  A d m i n i s t r a t i o n ,  U.S. Department of H e a l t h ,  
Educat ion,  and Wel fa re ,  1966) .  
2  2  For example, Van Nierop i n d i c a t e s  t h a t  w h i l e  a v a i l a b l e  ev idence  i n d i c a t e s  
t h a t  r e c r e a t i o n  a c t i v i t i e s  have been combined w i t h  t h e  p r o v i s i o n  of wa te r  supply  
wi thou t  a p p a r e n t  i l l - e f f e c t ,  he  could  f i n d  no d i r e c t  d a t a  t o  prove t h e  c a s e  
e i t h e r  way. "A p o t e n t i a l  hazard remains ' and  t h e  n o t i o n  t h a t  wa te r  t r e a t m e n t  
p r o c e s s e s  a r e  s u f f i c i e n t  f o r  p rov id ing  ' s a f e '  wa te r  i s  d e b a t a b l e . "  Van Nierop,  
p.  5 .  
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c o n t r o l  groups were included i n  r e s e a r c h  d e s i g n s ,  (2)  most f i e l d  s t u d i e s  were 
done when measurement of t o t a l  co l i f o rm  d e n s i t y  was t h e  on ly  b a c t e r i o l o g i c a l  
p o l l u t i o n  i n d i c a t o r  system a v a i l a b l e ,  and (3)  s t u d i e s  were done b e f o r e  adequa te  
methods f o r  measuring b a c t e r i a l  and v i r a l -pa thogen  water  con t en t  were a v a i l a b l e .  
Together wi th  p u b l i c  h e a l t h  concerns ,  t h e r e  a r e  economic c o n s i d e r a t i o n s  23 
involved i n  pe rmi t t i ng  c o l l a t e r a l  u se  of munic ipa l  water  supply r e s e r v o i r s .  The 
c o s t s  involved i n  a t t a i n i n g  e s t a b l i s h e d  pub l i c  h e a l t h  c r i t e r i a  i n  comparison t o  
/. 
monetary b e n e f i t s  de r ived  from r e c r e a t i o n a l  u s e  a r e  c r i t i c a l  de t e rminan t s  of 
mu l t i p l e -u se  economic f e a s i b i l i t y .  Recrea t ion- re la ted  wate r  t r e a t m e n t ,  develop- 
ment, and r e g u l a t i o n  c o s t s  must be borne by e i t h e r  t h e  m u n i c i p a l i t y  o r  r e s e r v o i r  
r e c r e a t i o n  u s e r s .  
To j u s t i f y  t h e i r  arguments a g a i n s t  r e c r e a t i o n a l  u s e ,  munic ipa l  water  supply 
i n t e r e s t s  have demonstrated a  l a c k  of "demand" f o r  pub l i c  a c c e s s  t o  water  supply  
r e s e r v o i r s .  Th is  s i t u a t i o n ,  i f  t r u e ,  would s e r i o u s l y  d imin ish  t h e  economic 
f e a s i b i l i t y  of mul t ip le -use .  However, t h e i r  concept  of demand i s  extremely 
l i m i t e d .  For example, Van Nierop i n v e s t i g a t e d  p r e s s u r e s  t o  u s e  water  supply 
a r e a s  by surveying municipal  l e a d e r s  t o  de te rmine  t h e  number of " r eques t s  from 
l o c a l  people.  "24 App l i ca t i on  of area-wide demand a n a l y s i s  t echn iques  by a  
r e g i o n a l  p lann ing  agency i s  an  impe ra t i ve  p r e r e q u i s i t e  t o  any a n a l y s i s  of 
economic f e a s i b i l i t y .  I n  a d d i t i o n ,  a  survey of water  consumer a t t i t u d e s  toward 
t rea tment  p r ecau t i ons  and e s t h e t i c  e f f e c t s  caused by r e c r e a t i o n a l  u s e  w i l l  pro- 
v i d e  necessa ry  a t t i t u d i n a l  d a t a  f o r  p r e d i c t i n g  t o t a l  demand. I f  r e c r e a t i o n  
u se r  requ i rements  can be  s a t i s f i e d  w i th  e x i s t i n g  r e g i o n a l  r e c r e a t i o n  r e sou rce  
supply ,  t h e  need f o r  an open r e s e r v o i r  p o l i c y  i s  diminished.  
Regard less  of economic o r  p o l i c y  compl ica t ions ,  p r e sen t  t r e n d s  a r e  toward 
2 3 ~ b i d .  , pp. 71-109. 
241bid. ,  pp. 104-105. 
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i n c r e a s e d  r e c r e a t i o n a l  u s e  of munic ipa l  w a t e r s h e d s ,  e s p e c i a l l y  where wa te r  
s u p p l y  i s  a l r e a d y  r e c e i v i n g  complete  t r e a t m e n t .  While many d i r e c t  and i n d i r e c t  
e f f e c t s  of r e c r e a t i o n a l  u s e  a r e  d i f f i c u l t  t o  de te rmine  and /or  unknown, p o t e n t i a l  
h a z a r d s  of d i s e a s e  t r a n s m i s s i o n  c a n  b e  minimized by complete  t r e a t m e n t  and 
s t r i n g e n t  c o n t r o l  measures.  These f a c t s  t o g e t h e r  w i t h  t h e  p r e v i o u s l y  c i t e d  
r e s e a r c h  c o n c l u s i o n s  s t i l l  do n o t  make m u l t i p l e - u s e  any more a c c e p t a b l e  t o  
m u n i c i p a l  water  supp ly  a g e n c i e s .  
S ing le -use  management i s  c l o s e l y  r e l a t e d  t o  t h e  development p o l i c y  and 
e x t e n t  of a u t h o r i z a t i o n  of a  water  supp ly  agency. T h i s  i s  r e f l e c t e d  i n  t h e  
q u e s t i o n s :  Why i s  a  r e s e r v o i r  b u i l t  and who paid  f o r  i t ?  Many supp ly  a g e n c i e s  
s u g g e s t  t h a t  when r e s e r v o i r s  were c o n s t r u c t e d  t o  supp ly  p o t a b l e  w a t e r ,  i t  i s  
u n f a i r  t o  t h e  p u b l i c  t o  a u t h o r i z e  a  m u l t i p l e - u s e  p o l i c y  t h a t  may c o n f l i c t  w i t h  
t h e  pr imary p r o j e c t  purpose .  T h e r e f o r e ,  t h e  s o l u t i o n  is  t o  develop impound- 
ments t h a t  a r e  in tended  and f i n a n c e d  f o r  m u l t i p l e - u s e  w i t h  a l l  n e c e s s a r y  h e a l t h  
s a f e g u a r d s .  
While improvements can  b e  r e a d i l y  made i n  r e s e a r c h  d e s i g n s  t h a t  de te rmine  
t h e  impact of r e c r e a t i o n a l  u s e  on e x i s t i n g  wate r  s u p p l i e s ,  much can  a l s o  b e  
accomplished by: (1)  s c i e n t i f i c  examinat ion of wa te r  consumer a t t i t u d e s  toward 
r e c r e a t i o n a l  u s e  w i t h  adequa te  p u b l i c  h e a l t h  p r e c a u t i o n s ,  ( 2 )  a c c u r a t e  a s s e s s -  
ment of r e g i o n a l  demand f o r  wa te r  r e c r e a t i o n  t o g e t h e r  w i t h  a s s i g n e d  b e n e f i t s  
expected t o  a c c r u e  from r e s e r v o i r  r e c r e a t i o n a l  u s e ,  and ( 3 )  development of co- 
o r d i n a t e d  m u l t i p l e - u s e  munic ipa l  wa te r  supp ly  impoundments t h a t  o p t i m i z e  a l l  
purposes  i n c l u d e d .  
P o l l u t a n t s  and T h e i r  I n h i b i t i n g  E f f e c t s  on R e c r e a t i o n  
P o l l u t i o n  Defined 
The A.W.W.A. d e f i n e s  p o l l u t e d  water  a s  "an o t h e r w i s e  i n o f f e n s i v e  wate r  
f o u l e d  by sewage o r  o t h e r  l i q u i d s  o r  suspens ions  r e n d e r i n g  i t  o f f e n s i v e  t o  
s i g h t  and s m e l l  and u n s a t i s f a c t o r y  f o r  p o t a b l e ,  c u l i n a r y ,  o r  i n d u s t r i a l  pur-  
poses .  l~~~ T h e i r  d e f i n i t i o n ,  however, i s  n o t  comprehensive enough because  i t  
26 
r e c o g n i z e s  o n l y  s e l e c t e d  wate r  u s e s .  Bramer p r o v i d e s  a  d e f i n i t i o n  of p o l l u -  
t i o n  w i t h i n  a  m u l t i p l e - u s e  framework: "The d i s c h a r g e  of m a t e r i a l  t h a t  unreason- 
a b l y  i m p a i r s  t h e  q u a l i t y  of wa te r  f o r  maximun~ b e n e f i c i a l  u s e  i n  t h e  o v e r - a l l  
p u b l i c  i n t e r e s t .  ! l z7  Bramer I s  d e f i n i t i o n  i m p l i e s  t h a t  t h e  e x t e n t  t o  which 
m a t e r i a l s  d i scharged  i n t o  wa te r  a f f e c t s  i t s  b e n e f i c i a l  u s e  i s  t h e  p roper  measure 
of p o l l u t i o n  r a t h e r  t h a n  t h e  mere p resence  of o f f e n s i v e  s u b s t a n c e s .  
Use of such a  d e f i n i t i o n  r e q u i r e s  t h a t  a n  i n v e s t i g a t i o n  of a  water  
p o l l u t i o n  problem i n c l u d e  t h e  d e t e r m i n a t i o n  of s o u r c e s  of d i s -  
charged m a t e r i a l s ,  t h e  measurement of t h e  k i n d s  and q u a n t i t i e s  of 
such q u a l i t i e s ,  t h e  e v a l u a t i o n  of t h e  e f f e c t s  on wate r  q u a l i t y  a s  
r e l a t e d  t o  t h e  impairment of b e n e f i c i a l  u s e s  and c o n s i d e r a t i o n  of 
a l l  of  t h e  consequences of a b a t i n g  ( o r  n o t  a b a t i n g )  p o l l u t i o n  i n  
one m a t t e r  o r  a n o t h e r  .28 
It i s  no t  r e a l i s t i c  t o  d i s c u s s  " p o l l u t i o n "  i n  g e n e r a l  terms s i n c e  determina-  
t i o n  of whether  a  s u b s t a n c e  c r e a t e s  a n u i s a n c e ,  i m p a i r s  t h e  u s e f u l n e s s  of w a t e r ,  
o r  i n t e r f e r e s  w i t h  e c o l o g i c a l  b a l a n c e  depends upon t h e  subsequent  u s e  of w a t e r .  
Each wate r  u s e  should have comprehensive wate r  q u a l i t y  r e q u i r e m e n t s  t h a t  i d e n t i f y  
p o l l u t a n t s  and s e t  a c c e p t a b l e  p o l l u t i o n  l e v e l s .  Without t h e s e  comprehensive 
requ i rements ,  many s u b s t a n c e s  t h a t  l o g i c a l l y  a f f e c t  r e c r e a t i o n a l  u s e  and s a t i s -  
f a c t i o n  may n o t  b e  cons idered  p o l l u t a n t s  and ,  a s  such ,  r e c e i v e  a  minimum of  
f u r t h e r  i n v e s t i g a t i o n .  
While t h e  F.W.P.C.A. and o t h e r  a g e n c i e s  a r e  concerned w i t h  e f f e c t s  of 
v a r i o u s  p o l l u t a n t s  on wate r  q u a l i t y ,  t h e r e  h a s  been l i m i t e d  s t u d y  of t h e  
2 5 ~ m e r i c a n  Water Works A s s o c i a t i o n ,  Water Q u a l i t y  and Treatment (New York: 
American Water Works A s s o c i a t i o n ,  1960)., p.  29. 
2 6 ~ .  C .  Bramer, "The Economic Aspects  of t h e  Water P o l l u t i o n  Abatement 
Program i n  t h e  Ohio River  Va l ley , "  (unpubl ished Ph.D. d i s s e r t a t i o n ,  U n i v e r s i t y  
of P i t t s b u r g h ,  P i t t s b u r g h ,  Pennsy lvan ia ,  1960) .  
2 7 ~ b i d . ,  p.  4 .  
q u a n t i t a t i v e  r e l a t i o n s h i p  between wate r  q u a l i t y  and p h y s i c a l  and p s y c h o l o g i c a l  
impairment of r e c r e a t i o n a l  u s e .  R e p o r t s  ,s tudying t h e  e f f e c t s  of p o l l u t a n t s  on 
wate r  q u a l i t y  and on t h e  environment exc lude  man a s  a  p a r t  of t h e  environment.  
The concep t  t h a t  s u b s t a n c e s  a r e  p o l l u t a n t s  when t h e y  a f f e c t  man's r e c r e a t i o n a l  
u s e  of wa te r  h a s  o n l y  been accep ted  w i t h i n  a  p u b l i c  h e a l t h  and s a f e t y  framework. 
A t t i t u d i n a l  e f f e c t s  and b e h a v i o r a l  r e s p o n s e s  t o  p o t e n t i a l  p o l l u t a n t s  have gone 
unnot iced .  The i m p l i c a t i o n s  of p o l l u t i o n  a r e  cons idered  broad enough t o  r e q u i r e  
a n  i n t e r d i s c i p l i n a r y  e f f o r t  t o  e s t a b l i s h  wa te r  q u a l i t y  c r i t e r i a .  T h i s  d i s s e r t a -  
t i o n  w i l l  l o g i c a l l y  i d e n t i f y  p o t e n t i a l  p o l l u t a n t s  t h a t  may p s y c h o l o g i c a l l y  and 
p h y s i c o l o g i c a l l y  a f f e c t  man engaging i n  wa te r  r e c r e a t i o n .  
McKee and wolf2' cons ider  any s u b s t a n c e  e n t e r i n g  s u r f a c e  w a t e r s  a  p o t e n t i a l  
p o l l u t a n t - - p o t e n t i a l  i n  t h e  s e n s e  t h a t ,  i f  i n  s u f f i c i e n t  c o n c e n t r a t i o n ,  i t  can 
a d v e r s e l y  a f f e c t  w a t e r s  f o r  one o r  more b e n e f i c i a l  u s e s .  30 T h e r e f o r e ,  t h e y  
rev iew every  known p h y s i c a l ,  i n o r g a n i c ,  o r g a n i c ,  and b i o l o g i c a l  s u b s t a n c e  and 
n o t e  t h e i r  e f f e c t s  on s p e c i f i c  wa te r  u s e s .  31 Few r e l a t i o n s h i p s  a r e  e s t a b l i s h e d  
t h a t  r e l a t e  p o l l u t i n g  s u b s t a n c e s  t o  r e c r e a t i o n a l  u s e  of wa te r  because  McKee and 
Wolf r e l y  e n t i r e l y  on t h e  e x i s t i n g  wate r  q u a l i t y  c r i t e r i a  f o r  r e c r e a t i o n .  Other  
e s t a b l i s h e d  r e c r e a t i o n - w a t e r  q u a l i t y  r e l a t i o n s h i p s  a r e  i n  q u a l i t a t i v e  terms and 
hence vague.  While t h e  e f f e c t s  of p o l l u t i n g  s u b s t a n c e s  on o t h e r  wa te r  u s e s  
have been more a c c u r a t e l y  documented, no new r e c r e a t i o n - w a t e r  q u a l i t y  r e l a t i o n -  
s h i p s  were determined by McKee and Wolf. The e f f e c t s  of p o l l u t i o n  on f la tworms,  
t r o u t  f i n g e r l i n g s ,  and o t h e r  a q u a t i c  l i f e  a r e  s t u d i e d  a s  i n d i c a t o r  organisms of 
man. For example, "water p o l l u t i o n  s p e c i a l i s t s  b e l i e v e  t h a t  when i n s e c t i c i d e s  
2 9 ~ .  E .  McKee and H .  W .  Wolf ( e d s . )  , Water Q u a l i t y  C r i t e r i a  (Sacramento,  
C a l i f o r n i a :  S t a t e  Water Q u a l i t y  Cont ro l  Board, 1963) .  
3 0 ~ b i d . ,  p .  123.  
311bid. , pp. 123-392. 
a r e  no t  p r e sen t  i n  s u f f i c i e n t  q u a n t i t i e s  t o  k i l l  f i s h ,  they  w i l l  no t  c o n s t i t u t e  
a  p u b l i c  h e a l t h  hazard i n  d r i nk ing  wate r .  "32 They contend t h a t  t h e  e f f e c t s  of 
p o l l u t a n t s  on man a r e  l a r g e l y  unstudied because of a  l a c k  of i n v e s t i g a t i o n  and 
measurement t echn iques  f o r  de te rmin ing  impact on a q u a t i c  l i f e :  
It i s  a n  expens ive ,  t ime consuming p r o j e c t  t o  p r e d i c t  w i th  con f i -  
dence a  new w a s t e ' s  p robab le  impact on c e r t a i n  downstream wate r  
u se s .  Tox i co log i ca l  s t u d i e s  f o r  determining t h e  e f f e c t  of repea ted  
exposure  t o  low concen t r a t i ons  of was te  over v a r i o u s  pe r i ods  of 
t ime may t a k e  a s  long a s  two y e a r s .  3 3  
Regard less  of t h e  complex i t i e s  invo lved ,  e f f o r t s  t o  de te rmine  t o x i c o l o g i c a l  
e f f e c t s  of p o l l u t a n t s  must con t inue  w i th  man a s  t h e  u l t i m a t e  focus .  
P o l l u t i o n  e f f e c t s  on r e c r e a t i o n  can b e  reviewed i n  s e v e r a l  ways. These 
i nc lude :  (1) e f f e c t s  on water  q u a l i t y ,  (2) e f f e c t s  on f i s h  and o t h e r  a q u a t i c  
l i f e ,  (3) e f f e c t s  on man's h e a l t h  and s a f e t y ,  and (4) e f f e c t s  on man's a t t i -  
t u d i n a l  and behav io r a l  p a t t e r n s .  P o r t e r f i e l d  l i s t s  some documented and un- 
documented e f f e c t s  on man from s e v e r e  water  p o l l u t i o n :  
1 )  t r an smi s s ion  of e n t e r i c  d i s e a s e s  by water  i nadequa t e ly  t r e a t e d ,  
2) t r an smi s s ion  of d i s e a s e s  by i n s e c t s  from p o l l u t e d  s t r e ams ,  
3)  harmful  r e d u c t i o n  of i n d i v i d u a l  wa t e r  i n t a k e  due  t o  l a c k  of wate r  
p o t a b i l i t y ,  
4) p o s s i b l e  t o x i c i t y  of chemical and m e t a l l i c  was t e s ,  
5 )  neuroses  caused by noxious odors  from p o l l u t e d  s t reams ,  
6) spread of d i s e a s e s  by c a t t l e  and o t h e r  animals  having acce s s  t o  po l l u t ed  
s t reams ,  
3 2 ~ .  H .  Hoffman, "How Should A g r i c u l t u r a l  Produc ts  be Con t ro l l ed , "  B i o l o g i c a l  
Problems i n  Water P o l l u t i o n  (C inc inna t i ,  Ohio: U.S. Department of Hea l t h ,  Educa- 
t i o n ,  and Wel fa re ,  1965),, p .  255. 
3 3 ~ .  B .  Berger ,  "Research Needs i n  Water Qua l i t y  Conserva t ion ,"  Algae and 
Me t ropo l i t an  Wastes Seminar ( C i n c i n n a t i ,  Ohio: Robert  A.  T a f t  S a n i t a r y  Engi- 
nee r i ng  Cen t e r ,  1961) ,  p .  156. 
7)  l o s s  of e x t e n s i v e  r e c r e a t i o n a l  a r e a s ,  and 
8 )  economic changes .  3  4  
There  a r e  c o n s i d e r a b l e  gaps i n  i n f o r m a t i o n  d e a l i n g  w i t h  p o l l u t i o n a l  e f f e c t s  on 
man's p h y s i o l o g i c a l  and p s y c h o l o g i c a l  c o n d i t i o n .  These e f f e c t s  should  b e  a  
l e g i t i m a t e  r e s e a r c h  concern because  r e c r e a t i o n  u s e r s  must know i n  advance t h e  
e f f e c t s  of p o t e n t i a l  p o l l u t a n t s  on d i r e c t  body c o n t a c t  and i n d i r e c t  body con- 
t a c t  w i t h  w a t e r .  T h e r e f o r e ,  t h i s  w r i t e r  w i l l  review p o t e n t i a l  p o l l u t a n t s  by 
s o u r c e  and w i l l  d e c i d e  i f  t h e i r  p h y s i o l o g i c a l  and p s y c h o l o g i c a l  e f f e c t s  on man 
engaged i n  r e c r e a t i o n  have been analyzed o r  d i s c u s s e d .  
P o l l u t i o n  C l a s s i f i e d  
The Committee on P o l l u t i o n  of t h e  N a t i o n a l  Academy of Sc iences  h a s  b road ly  
c l a s s i f i e d  p o l l u t a n t s  e n t e r i n g  w a t e r c o u r s e s  i n t o  e i g h t  c a t e g o r i e s :  (1)  domest ic  
sewage and o t h e r  oxygen-demanding w a s t e s ;  (2 )  i n f e c t i o u s  a g e n t s ;  (3 )  p l a n t  
n u t r i e n t s ;  (4)  o r g a n i c  chemica l s  such a s  i n s e c t i c i d e s ,  p e s t i c i d e s ,  and d e t e r g e n t s  
t h a t  a r e  h i g h l y  t o s i c  a t  v e r y  low c o n c e n t r a t i o n s ;  (5)  o t h e r  m i n e r a l s  and chemicals  
i n c l u d i n g  chemical  r e s i d u e s ,  p e t r o c h e m i c a l s ,  s a l t s ,  a c i d s ,  s i l t s ,  and s l u d g e s ;  
(6)  sed iments  from land  e r o s i o n :  (7 )  r a d i o a c t i v e  s u b s t a n c e s ,  and (8 )  h e a t  from 
power and i n d u s t r i a l  p l a n t s .  35 
I t  i s  more common, however, t o  c l a s s i f y  was tes  by s o u r c e  r a t h e r  than  
s p e c i f i c  n a t u r e  because  a  p a r t i c u l a r  was te  may i n c l u d e  a  v a r i e t y  of p o l l u t a n t s .  
A conven ien t  c l a s s i f i c a t i o n  i n c l u d e s  m u n i c i p a l ,  i n d u s t r i a l ,  and o t h e r  miscel - -  
l aneous  w a s t e s .  S i n c e  t h e  was te  problems of e u t r o p h i c a t i o n  and combined sewer 
over f lows  r e l a t e  t o  more t h a n  one c l a s s i f i c a t i o n ,  e f f o r t s  w i l l  b e  made t o  p l a c e  
problems i n  t h e  more a p p r o p r i a t e  c l a s s i f i c a t i o n .  
34.T. D .  P o r t e r f i e l d ,  Water P o l l u t i o n ,  I ts E f f e c t  on t h e  P u b l i c  H e a l t h ,  
P roceed ings ,  F i r s t  Ohio Water C l i n i c  Engineer ing S e r i e s  B u l l e t i n  No. 147 
(Columbus, Ohio: Ohio S t a t e  U n i v e r s i t y ,  1952) ,  pp.  34-39. 
3 5 ~ .  S . ,  F e d e r a l  Water P o l l u t i o n  C o n t r o l  A d m i n i s t r a t i o n ,  B i o l o g i c a l  Associa ted 
Problems i n  Freshwater  Environments--Their I d e n t i f i c a t i o n ,  I n v e s t i g a t i o n ,  and 
C o n t r o l ,  pp. 2-3. 
Municipal  Wastes: I m p l i c a t i o n s  f o r  R e c r e a t i o n  
Municipal  w a s t e s  a r e  d e r i v e d  from dclmestic sewage, i n d u s t r i a l  w a s t e s  d i s -  
charged i n t o  munic ipa l  sys tems,  s u r f a c e  r u n o f f ,  and groundwater.  The p r i n c i p a l  
p o l l u t i o n a l  c h a r a c t e r i s t i c s  of t h e s e  munic ipa l  w a s t e s  w i t h  i m p l i c a t i o n s  f o r  
r e c r e a t i o n a l  u s e  a r e :  (1)  i n c r e a s e d  amounts of n u t r i e n t s ,  (2)  oxygen-consuming 
o r g a n i c  m a t t e r ,  (3 )  suspended s o l i d s ,  and (4)  pa thogen ic  b a c t e r i a .  
Many p o l l u t a n t s  c o n t r i b u t e  t o  a n  overproduc t ion  of a q u a t i c  organisms t h a t  
s e r i o u s l y  a f f e c t  man's h e a l t h  and w e l f a r e  i n  a  wa te r  r e c r e a t i o n  s e t t i n g .  
Mackenthun and Ingram n o t e  t h a t  c o n t r o l  of e x c e s s  p r o d u c t i o n  of a q u a t i c  organisms 
is  of prime importance t o  r e c r e a t i o n a l  wa te r  u s e .  Overproduct ion i s  l i k e l y  t o  
remain a n  i n h i b i t i n g  f a c t o r  u n l e s s  b a s i c  c a u s e s  a r e  e i t h e r  reduced o r  e l i m i n a t e d  
through w a s t e  c o n t r o l .  36 
Wastes r e s u l t i n g  from m u n i c i p a l ,  a g r i c u l t u r a l ,  and i n d u s t r i a l  s o u r c e s  con- 
t r i b u t e  s i g n i f i c a n t  q u a n t i t i e s  of n u t r i e n t  compounds t h a t  promote e c o l o g i c a l  
imbalances  l e a d i n g  t o  a l g a l  overproduc t ion .  An e s t i m a t e d  235 t o  2,350 t o n s  of 
phosphate  a r e  d i scharged  d a i l y  i n t o  r e c e i v i n g  w a t e r s  from munic ipa l  was te  
s o u r c e s  i n  t h e  United S u r f a c e  l a k e s  and s t r e a m s  a r e  becoming more 
d e n s e l y  populated by nu i sance  growths of a q u a t i c  organisms t h a t  m u l t i p l y  i n  
response  t o  s p e c i f i c  changes i n  t h e  a q u a t i c  e c o l o g i c a l  b a l a n c e .  
Pour f a c t o r s  t h a t  i n f l u e n c e  t h i s  b a l a n c e  a r e :  (1)  c o n c e n t r a t i o n  of 
suspended and d i s s o l v e d  o r g a n i c  and i n o r g a n i c  compounds, (2)  a v a i l a b i l i t y  of 
36Eut roph ica t ion  i s  a  n a t u r a l  ag ing  p r o c e s s  of a  wa te r  body, b u t  through 
a d d i t i o n  of was tes  c o n t a i n i n g  n u t r i e n t s ,  t h e  l i f e  c y c l e  of t h e  waterbody i s  
a c c e l e r a t e d  and u s e  i s  impaired.  Acce le ra ted  e u t r o p h i c a t i o n  i s  d e f i n e d  by 
Mar t in  and Weinberger a s  t h e  s t a t e  of a  waterbody r e s u l t i n g  from i n t e n t i o n a l  
o r  u n i n t e n t i o n a l ,  n a t u r a l  o r  man-made m o d i f i c a t i o n s  t o  t h e  a q u a t i c  environment 
t o  t h e  e x t e n t  t h a t  t h e  e c o l o g i c a l  system s u p p o r t s  a n  imbalance i n  b i o l o g i c a l  
p roduc t ion  and c r e a t e s  a  n u i s a n c e  o r  i n t e r f e r e n c e  w i t h  wa te r  u s e .  
E. J. Mart in  and L. W .  Weinberger,  " ~ u t r o p h i c a t i o n  and Water P o l l u t i o n , "  
P u b l i c a t i o n  No. 1 5  (Ann Arbor ,  Michigan: Great  Lakes Research D i v i s i o n ,  
U n i v e r s i t y  of Michigan,  1966) ,  p .  451. 
I 
t h e s e  compounds a s  n u t r i e n t  m a t e r i a l s ,  (3)  c o n c e n t r a t i o n  of d i s s o l v e d  g a s e s  
i i n c l u d i n g  oxygen, and (4 )  a v a i l a b i l i t y  of s u n l i g h t .  Overpopulat ion of a q u a t i c  
i 
organisms i s  h i g h l y  r e l a t e d  t o  man's a c t i v i t i e s  t h a t  modify t h e s e  f o u r  f a c t o r s  
I 
! a f f e c t i n g  a q u a t i c  ba lance .  
Algae a r e  i n d i v i d u a l l y  m i c r o s c o p i c ,  b u t  t h e y  a r e  v i s i b l e  when c l u s t e r e d  i n  
I 
I c o l o n i e s .  These organisms a r e  v i t a l  because  t h e y  form t h e  b a s e  of t h e  a q u a t i c  
I food pyramid. I n o r g a n i c  e lements  r e q u i r e d  f o r  a l g a l  c e l l  growth i n c l u d e  n i t r o -  ! 
gen, phosphorus,  potass ium,  ca lc ium,  and i r o n  a s  w e l l  a s  c e r t a i n  o r g a n i c  sub- 
I s t a n c e s .  Many of t h e s e  r e q u i r e d  e lements  a r e  con ta ined  i n  munic ipa l  was te  d i s -  
i 
charges .  A l g a l  overproduc t ion  r e s u l t s  i n  poor t a s t i n g  w a t e r ,  o d o r s ,  and 
I I 
I 3  8  u n s i g h t l y  c o n d i t i o n s  t h a t  i n h i b i t  r e c r e a t i o n a l  u s e  of wa te r .  Gorham con- 
! s i d e r s  t h e  o r i g i n  and development of t o x i c  waterblooms of b l u e g r e e n  a l g a e  and 
1. t h e i r  e f f e c t s  upon wate r  q u a l i t y  and man. Heavy c o n c e n t r a t i o n s  of blue-green 
I a l g a e  a r e  c i t e d  a s  a  p o s s i b l e  f a c t o r  i n  g a s t r o e n t e r i t i s  epidemics .  E f f e c t s  of 
J 
waterbloom i n g e s t i o n  can a l s o  be  t r a c e d  t o  nausea  and a l l e r g i c  responses .  
! T h i s  overproduc t ion  can  be  c o n t r o l l e d  by was te  t r ea tment  t h a t  r educes  
I supp ly  of one o r  more of t h e  e lements  r e q u i r e d  f o r  a l g a l  growth. Phosphorus is  ! t h e  most amenable t o  c o n t r o l .  39 This  i s  s i g n i f i c a n t  because  t h e  F.W.P.C .A. ' s  
I l a b o r a t o r y  and f i e l d  exper iments  demons t ra te  t h a t  a l g a l  growth v a r i e s  accord ing  
1 
t o  t h e  q u a n t i t y  of s o l u a b l e  phosphates  a v a i l a b l e .  4  0 
Bes ides  t a s t e ,  o d o r ,  and o t h e r  e s t h e t i c  c o n d i t i o n s ,  a c c e l e r a t e d  eu t roph ica -  
t i o n  h a s  s e v e r a l  i n t e r r e l a t e d  e f f e c t s  on r e c r e a t i o n :  (1) d e a t h  and decay of 
) 
3 8 ~ .  R.  Gorham, "Toxic Waterblooms of Blue-Green Algae,  B i o l o g i c a l  Prob- 
lems i n  Water P o l l u t i o n  ( C i n c i n n a t i ,  Ohio: U.S. Department of H e a l t h ,  Educa- 
t i o n ,  and Welfare ,  1965) ,  pp. 37-44. 
3 9 ~ .  s . , F e d e r a l  Water P o l l u t i o n  Cont ro l  A d m i n i s t r a t i o n ,  Great  Lakes Region. 
. 1  Water P o l l u t i o n  Problems of Lake Michigan and T r i b u t a r i e s  (Chicago, I l l i n o i s :  F e d e r a l  Water P o l l u t i o n  Cont ro l  A d m i n i s t r a t i o n ,  1 9 6 8 ) ,  p .  2 2 .  
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a q u a t i c  v e g e t a t i o n  e x e r t s  an  added d i s s o l v e d  oxygen demand on wate rbod ies .  
Dissolved oxygen (DO) i s  r e q u i r e d  f o r  was te  a s s i m i l a t i o n  and s u s t a i n i n g  a q u a t i c  
l i f e ;  ( 2 )  a f t e r  d e g r a d a t i o n  of o r g a n i c  m a t e r i a l s ,  i n o r g a n i c  n u t r i e n t s  a r e  
r e l e a s e d  back i n t o  w a t e r ,  p e r p e t u a t i n g  t h e  p r o c e s s e s ;  and ( 3 )  s i n c e  a q u a t i c  
v e g e t a t i o n  i s  e s s e n t i a l  i n  t h e  a q u a t i c  food pyramid, imbalances  i n  v e g e t a t i o n  
may induce  imbalances i n  f i s h  and o t h e r  a q u a t i c  p o p u l a t i o n s .  It i s  t h e r e f o r e  
n e c e s s a r y  t o  adop t  c r i t e r i a  f o r  n u t r i e n t  c o n c e n t r a t i o n s  and t o  app ly  n u t r i e n t  
c o n t r o l  t e c h n i q u e s  t o  m a i n t a i n  a n  e c o l o g i c a l  b a l a n c e  t h a t  e n a b l e s  optimum 
r e c r e a t i o n a l  u s e  of w a t e r .  
The amount of Dissolved Oxygen (DO) d e s i r e d  i n  a  waterbody v a r i e s  accord- 
ing t o  use .  "Many i n d u s t r i a l  u s e r s  d e s i r e  wa te r  w i t h  no DO t o  i n h i b i t  c o r r o s i o n ,  
b u t  t h o s e  who a r e  concerned w i t h  c o n t r o l  of water  p o l l u t i o n  s t r i v e  t o  m a i n t a i n  
maximum s o l u b i l i t y  of a tmospher ic  oxygen i n  wa te r .  "41 DO i s  used a s  a  primary 
i n d i c a t o r  of p o l l u t i o n  because  oxygen l e v e l s  i n  s t reams  a r e  d i r e c t l y  dependent 
on t h e  p h y s i c a l ,  chemica l ,  b iochemical ,  and b i o l o g i c a l  a c t i v i t i e s  o c c u r r i n g  i n  
w a t e r .  Waterbodies g e t  t h e i r  oxygen supply from t h e  atmosphere and t o  a  l e s s e r  
e x t e n t  from p h o t o s y n t h e s i s  of g r e e n  a q u a t i c  p l a n t s .  
Dissolved Oxygen i n  water  can  b e  exhausted by decay of a l g a l  overproduc t ion  
and o x i d a t i o n  of e x c e s s i v e  amounts of o r g a n i c  m a t e r i a l s  d i scharged  i n  munic ipa l  
w a s t e s .  Leve l s  of DO a r e  c r i t i c a l l y  impor tan t  t o  w a t e r ' s  a b i l i t y  t o  s u p p o r t  
s p o r t  f i s h  p o p u l a t i o n s  r e q u i r e d  f o r  r e c r e a t i o n a l  u s e .  While DO l e v e l s  a r e  h i g h ,  
b a c t e r i a l  p o p u l a t i o n s  have t h e  a b i l i t y  t o  decompose o r g a n i c  m a t e r i a l s  d i scharged  
i n  munic ipa l  w a s t e s .  The water  q u a l i t y  parameter  Biochemical  Oxygen Demand (BOD) 
i s  a  measure of oxygen demand of sewage and i n d u s t r i a l  was tes  determined by 
biochemical  t e c h n i q u e s .  I f  t h e  load  of o r g a n i c  s u b s t a n c e s  i s  s u f f i c i e n t  t o  
s u b s t a n t i a l l y  reduce DO dur ing  decomposi t ion,  t h e  b a c t e r i a l  p o p u l a t i o n  becomes 
41U. s . ,  P u b l i c  Hea l th  S e r v i c e ,  Ana lys i s  of Dissolved Oxygen i n  N a t u r a l  and 
Waste Waters ( C i n c i n n a t i ,  Ohio: U.S. P u b l i c  Hea l th  S e r v i c e ,  1966) ,  p .  1. 
predominant ly  a n a e r o b i c :  
The decomposi t ion of t h e  o r g a n i c  m a t e r i a l  under a n a e r o b i c  c o n d i t i o n s  
r e s u l t s  i n  t h e  fo rmat ion  of o r g a n i c  a c i d s ,  lower a l c o h o l s ,  methane,  
hydrogen s u l f i d e ,  e t c . ,  which produce f o u l  o d o r s  and t h e  c o n d i t i o n  
commonly known a s  p u t r e f a c t i o n . 4 2  
Excess ive  amounts of sewage from m u n i c i p a l i t i e s  a r e  d i s c h a r g e d  i n t o  s t reams  
w i t h o u t  adequa te  t r e a t m e n t  because  of combined s torm and s a n i t a r y  sewer ~ ~ s t e m s . ~ 3  
Organic  w a s t e s  must t h e n  be  comple te ly  o x i d i z e d  and a s s i m i l a t e d  i n  t h e  r e c e i v i n g  
s t ream c a u s i n g  a  d e p l e t i o n  of DO. During s torm p e r i o d s ,  sewers  and l o c a l  t r e a t -  
ment p l a n t s  cannot  cope w i t h  e x c e s s i v e  combined f lows .  T h e r e f o r e ,  much of t h i s  
f low by-passes t r e a t m e n t  and i s  d i s c h a r g e d .  Inc reased  combined f low a l s o  
f l u s h e s  s l u d g e  d e p o s i t s  from sewers  i n t o  s t reams .  T h i s  d i s c h a r g e  of s o l i d s  is- 
I d e p o s i t e d  a s  s l u d g e  banks on t h e  bottom of t h e  waterbody. Anaerobic decomposi- 
I 
I 
t i o n  o c c u r s  w i t h i n  s l u d g e  banks w i t h  d e t r i m e n t a l  e f f e c t s  on a q u a t i c  l i f e  and 
r e c r e a t i o n  p o t e n t i a l .  
I 
) A t  one t i m e ,  s a n i t a r y  e n g i n e e r s  and p u b l i c  h e a l t h  o f f i c i a l s  f e l t  t h a t  over-  
t 
f lows were s u f f i c i e n t l y  s m a l l  and d i l u t e d  enough t o  n o t  pose a  water  p o l l u t i o n  
! problem. With i n c r e a s i n g  u rban  growth,  t h i s  a t t i t u d e  and s i t u a t i o n  r e q u i r e d  
I i n v e s t i g a t i o n .  The F. W .  P.  C.  A. d e f i n e d  t h e  number of combined sewer overf low 
p o i n t s  i n  every  d r a i n a g e  b a s i n ,  u s e s  of w a t e r s  r e c e i v i n g  over f lows ,  d i l u t i o n  
I 
I r a t e s ,  t y p e s  of r e c e i v i n g  w a t e r s ,  and f requency  and d u r a t i o n  of over f lows .  44 
I 
The t y p e  of r e c r e a t i o n a l  u s e  near  combined sewer over f lows  and r e s u l t i n g  
1 
I damages a r e  no ted .  Major r e c r e a t i o n a l  u s e s  o c c u r r i n g  n e a r  over f lows  a r e  
1 i n d i r e c t  body c o n t a c t  a c t i v i t i e s  (11.8 p e r c e n t  of t o t a l  overf lows)  and f i s h i n g  
4  2  
I Bramer, p. 21. 
I 4 3 ~ .  s ., F e d e r a l  Water P o l l u t i o n  Cont ro l  A d m i n i s t r a t i o n ,  Problems of Combined 
Sewer F a c i l i t i e s  and Overflows, 1967 (Washington, D . C . :  F e d e r a l  Water P o l l u t i o n  
1 Cont ro l  A d m i n i s t r a t i o n ,  1967) .  
I 1 
4 4 ~ . ~ .  , F e d e r a l  Water P o l l u t i o n  Cont ro l  A d m i n i s t r a t i o n ,  Problems of Com- 
bined Sewer F a c i l i t i e s  and Overflows, 1967, p .  30. 
(11.5 p e r c e n t  of t o t a l  o v e r f l o w s ) .  The u s e  of s e p a r a t e  s a n i t a r y  and s torm 
sewers  i s  g e n e r a l l y  advocated by F.W.P.C..4. t o  p reven t  over f lows .  T h i s  system 
would s e p a r a t e l y  convey domest ic  and i n d u s t r i a l  sewage t o  a  t r e a t m e n t  p l a n t  and 
would d i s c h a r g e  storm runof f  d i r e c t l y  i n t o  a  conven ien t  body of w a t e r .  
I n  a d d i t i o n  t o  d e p l e t i n g  DO and i n c r e a s i n g  amounts of suspended s o l i d s  and 
i n o r g a n i c  n u t r i e n t s ,  improper ly  t r e a t e d  s a n i t a r y  was tes  can  a l s o  t r a n s m i t  
water-borne d i s e a s e s  hazardous  t o  man. While s u b s t a n t i a l  amounts of pa thogen ic  
b a c t e r i a  can  b e  d e s t r o y e d  by d i s i n f e c t i o n ,  dangerous  f e c a l  c o l i f o r m  l e v e l s  
e x i s t  i n  wa te rbod ies  because  of i n a d e q u a t e  t r e a t m e n t  a n d / o r  raw d i s c h a r g e .  
Excess ive  f e c a l  c o l i f o r m  l e v e l s  a r e  cons idered  a  s i g n i f i c a n t  i n d i c a t o r  of 
h e a l t h  h a z a r d s  t h a t  accompany pa thogen ic  b a c t e r i a  and v i r u s e s .  Many pa thogen ic  
b a c t e r i a  l i v e  o n l y  a  few days  a f t e r  b e i n g  t r a n s f e r r e d  i n  e x c r e t a  of warm-blooded 
an imals  t o  a  waterbody. O t h e r s  having t h e  a b i l i t y  t o  m u l t i p l y  th rough  sporu la -  
t i o n  remain l o n g e r  a s  p o t e n t i a l  h e a l t h  d a n g e r s  because  of a n  a b i l i t y  t o  a d a p t  
t o  extremes i n  environmental  c o n d i t i o n s .  
Assoc ia ted  w i t h  t h e  munic ipa l  and i n d u s t r i a l  w a s t e s  r e s u l t i n g  from 
t h e  a c t i v i t i e s  of man a r e  pa thogen ic  organisms i n c l u d i n g  b a c t e r i a ,  
v i r u s e s ,  t o x i c  a l g a e ,  l e e c h e s ,  worms, 
inset t4g 
e s t s  and p a r a s i t e s .  
A l l  a f f e c t  t h e  u s e  of w a t e r s  f o r  r e c r e a t i o n .  
Harmful b a c t e r i a l  con tamina t ion  l e v e l s  and demand f o r  r e c r e a t i o n a l  u s e  
o f t e n  c o i n c i d e  n e a r  p o p u l a t i o n  c e n t e r s  making wate r  q u a l i t y  r e g u l a t i o n  n e c e s s a r y  
t o  m a i n t a i n  p u b l i c  h e a l t h .  The c r i t i c a l  t a s k  of c o n t r o l l i n g  pa thogen ic  b a c t e r i a  
i s  r e f l e c t e d  i n  t h e  w a t e r  q u a l i t y  c r i t e r i a  and s t a n d a r d s  r e p o r t e d  by McKee and 
wolf 46  and t h e  N a t i o n a l  Techn ica l  Advisory Committee of t h e  F  .W.  P.C .A. 47 wa te r  
4 5 L S . ~ .  , F e d e r a l  Water P o l l u t i o n  C o n t r o l  A d m i n i s t r a t i o n ,  B i o l o g i c a l  Assoc ia ted  
Problems i n  Freshwater  Environments--Their I d e n t i f i c a t i o n ,  I n v e s t i g a t i o n ,  and 
C o n t r o l ,  p.  9 .  
4 6 ~ f c ~ e e  and Wolf ( e d s . )  , Water Q u a l i t y  C r i t e r i a ,  Second E d i t i o n ,  pp. 118-122. 
4 7 ~ .  S . , F e d e r a l  Water P o l l u t i o n  C o n t r o l  A d m i n i s t r a t i o n ,  Water Q u a l i t y  
C r i t e r i a ,  Repor t  of t h e  N a t i o n a l  T e c h n i c a l  Advisory Committee t o  t h e  S e c r e t a r y  
of t h e  I n t e r i o r  (Washington, D . C . :  U.S. Government P r i n t i n g  O f f i c e ,  1 9 6 8 ) ,  
pp. 3-16. 
I q u a l i t y  s t a n d a r d s  a r e  most r e s t r i c t i v e  f o r  d i r e c t  body c o n t a c t  a c t i v i t i e s  i n  
\ which t h e r e  i s  prolonged c o n t a c t  w i t h  wa te r  i n v o l v i n g  c o n s i d e r a b l e  r i s k  of 
i 
i n g e s t i o n  i n  q u a n t i t i e s  s u f f i c i e n t  t o  pose  a  s i g n i f i c a n t  h e a l t h  hazard .  
1 F e c a l  d i s c h a r g e s  from b o a t s  and o t h e r  v e s s e l s  a r e  i n d i v i d u a l l y  a  minor 
c o n t r i b u t i o n  t o  con tamina t ion ,  b u t  i n  w a t e r s  w i t h  heavy b o a t i n g  u s e  such d i s -  
I 
! charges  r e p r e s e n t  a  d i r e c t  h e a l t h  hazard t h a t  must be  c o n t r o l l e d  i n  o r  n e a r  
48 
I d i r e c t  body c o n t a c t  r e c r e a t i o n  a r e a s .  C l a r k  s t u d i e s  wastewater  c h a r a c t e r i s -  
I 
t i c s  t o g e t h e r  w i t h  methods and c o s t s  of t r e a t m e n t  of sewage w a s t e s  from house- 
i b o a t s  and o t h e r  f l o a t i n g  s t r u c t u r e s .  \ 
Average d a i l y  houseboat wastewater  q u a n t i t i e s  a r e  s i m i l a r  t o  t h o s e  
f o r  normal l and  r e s i d e n c e s  wi t t i  a  d a i l y  p e r  c a p i t a  f low of 75 gpd. 
The average  16-hour f l o w  i s  a l s o  s i m i l a r  w i t h  a  pe r  c a p i t a  f l o w  
r a t e  of 95 gpd.49 
1 S i n c e  domest ic  was te  d i s c h a r g e s  a r e  of c r i t i c a l  concern ,  numerous s t a t e s  r e q u i r e  
motor b o a t s ,  houseboa t s ,  and o t h e r  f l o a t i n g  s t r u c t u r e s  t o  t r e a t  t h e i r  sewage 
I 
I b e f o r e  d i s c h a r g e  o r  t o  r e t a i n  w a s t e s  f o r  complete  removal t o  s a n i t a r y  sewers 
I on s h o r e .  
I n d u s t r i a l  Wastes: I m p l i c a t i o n s  f o r  R e c r e a t i o n  
I Unl ike  munic ipa l  w a s t e s ,  i n d u s t r i a l  w a s t e s  cannot  be  c h a r a c t e r i z e d  i n  
i g e n e r a l  t e rms  because  t h e y  v a r y  by i n d u s t r y  and p r o c e s s  used .  I n d u s t r i a l  , 
chemical  w a s t e s  may c o n t a i n  o r g a n i c  m a t t e r ,  suspended s o l i d s ,  t o x i c  chemica l s ,  
I and o i l y  and a c i d i c  w a s t e s .  S e v e r a l  p o l l u t i o n  problems w i l l  b e  reviewed a s  
i n d u s t r i a l  was tes .  These i n c l u d e  the rmal  p o l l u t i o n ,  a c i d  mine d r a i n a g e ,  o i l  
i 
I d i s c h a r g e s ,  w a s t e s  from commercial w a t e r c r a f t ,  r a d i o a c t i v e  w a s t e s ,  a g r i c u l t u r a l  
r u n o f f ,  and p e s t i c i d e s .  I 
48 B.  D .  C l a r k ,  Houseboat Wastes--Methods f o r  C o l l e c t i o n  and Treatment  
( C o r v a l l i s ,  Oregon: P a c i f i c  Northwest L a b o r a t o r y ,  1967) .  
Chemical P o l l u t i o n  
I n d u s t r i a l  chemical  p o l l u t i o n  i n v o l v e s  con tamina t ion  due t o  o i l ,  p h e n o l i c  
compounds, o r  o t h e r  o r g a n i c  chemica l s  c o n t r i b u t i n g  t o  t a s t e  and odor  problems; 
ammonia and o t h e r  n i t r o g e n o u s  m a t e r i a l s ;  phosphorus;  suspended m a t t e r ;  and 
h i g h l y  a c i d i c  o r  a l k a l i n e  was tes .  These chemica l s  c a n  produce two e f f e c t s :  
(1 )  l o c a l  e f f e c t s  i n  t h e  immediate v i c i n i t y  of d i s c h a r g e  and (2 )  p r o g r e s s i v e  
b u i l d u p  of c e r t a i n  chemica l s  i n  a n  e n t i r e  waterbody. S t u d i e s  of v a r i o u s  
i n d u s t r i a l  p r o c e s s e s  by t h e  F.W.P.C.A. f o c u s  on d e t e r m i n i n g  e f f e c t s  of p o l l u -  
t a n t s  on e x i s t i n g  wate r  q u a l i t y . 5 0  Relying o n  e s t a b l i s h e d  wate r  q u a l i t y  
c r i t e r i a  f o r  r e c r e a t i o n ,  t h e y  f a i l  t o  i n v e s t i g a t e  o r  d e f i n e  any new r e l a t i o n -  
s h i p s  between human u s e  of wa te r  and l e v e l s  of chemica l  p o l l u t a n t s .  
I3odien5l s t u d i e d  158 plywood p l a n t s  i n  t h e  nor thwes t  Uni ted  S t a t e s  t h a t  
d i s c h a r g e  a n  e s t i m a t e d  6 .2  m i l l i o n  g a l l o n s  of was te  pe r  day from c leanup  of 
g l u e  mixing equipment and g l u e  s p r e a d e r s .  The e f f l u e n t  i s  t o x i c  and h i g h  i n  
p o l l u t i o n a l  s t r e n g t h .  ". . . Oregon r a t e s  t h i s  was te  a s  t h e i r  pr imary p o l l u -  
t i o n  problem based on number of compla in t s  r e c e i v e d .  "52 Bodien d e t e r m i n e s  t h e  
e x t e n t  of problems c r e a t e d  by g l u e  was te  d i s p o s a l ,  a n a l y z e s  t h e  component 
makeup of g l u e  w a s t e s ,  and recommends t r e a t m e n t  methods. While e f f e c t s  of g l u e  
was tes  on s t ream ecology a r e  examined, no q u a n t i f i c a t i o n  i s  made of t h e i r  
e f f e c . t s  on d i r e c t  body c o n t a c t  and i n d i r e c t  body c o n t a c t  r e c r e a t i o n  from e i t h e r  
a  h e a l t h  o r  human a c c e p t a n c e  v iewpoin t .  
5 0 ~ . ~ .  , F e d e r a l  Water P o l l u t i o n  Cont ro l  A d m i n i s t r a t i o n ,  The Beet Sugar 
Indus t ry - - the  Water P o l l u t i o n  Problem and S t a t u s  of Waste Abatement and T r e a t -  
ment (Denver. Colorado: F e d e r a l  Water P o l l u t i o n  C o n t r o l  A d m i n i s t r a t i o n .  1967) .  
, 
U.S. ,  F e d e r a l  Water P o l l u t i o n  C o n t r o l  A d m i n i s t r a t i o n ,  Plywood P l a n t  Glue 
Wastes D i s p o s a l  ( C o r v a l l i s , . O r e g o n :  F e d e r a l  Water P o l l u t i o n  C o n t r o l  Administra-  
t i o n ,  1968) .  
U.S.. F e d e r a l  Water P o l l u t i o n  C o n t r o l  A d m i n i s t r a t i o n .  P o l l u t i o n a l  E f f e c t s  
of Pu lp  and Paper M i l l  Wastes i n  Puget Sound ( P o r t l a n d ,  Oregon: F e d e r a l  Water 
P o l l u t i o n  Control. A d m i n i s t r a t i o n ,  1967) .  
5 1 ~ . ~ .  , F e d e r a l  Water P o l l u t i o n  C o n t r o l  A d m i n i s t r a t i o n ,  Plywood P l a n t  Glue 
Wastes D i s p o s a l ,  p.  4 .  
14 1 
The F.W.P.C.A. and t h e  Washington S t a t e  P o l l u t i o n  Board conducted i n v e s t i -  
g a t i o n s  i n  f o u r  a r e a s  of Puget Sound t h a t  were concerned w i t h  p o l l u t i o n a l  
e f f e c t s  of was tes  d i s c h a r g e d  by seven  p u l p  and paper  m i l l s .  S ince  each of 
t h e s e  m i l l s  d i s c h a r g e s  u n t r e a t e d  o r  p a r t i a l l y  t r e a t e d  p r o c e s s  w a s t e s  i n t o  
e s t u a r i n e  w a t e r s ,  t h i s  s t u d y  f o c u s e s  on p o l l u t i o n a l  i n t e r f e r e n c e s  w i t h  " l e g i t i -  
mate" water  u s e s .  P o l l u t i o n  e f f e c t s  t h a t  occur  i n  Puget Sound i n c l u d e :  
(1)  t o x i c  e f f e c t s  of pu lp  w a s t e s  on marine  l i f e ,  ( 2 )  d i s t u r b a n c e  of wa te r  
q u a l i t y  (DO c o n c e n t r a t i o n s ,  pH v a l u e s ,  e t c . )  nea r  d i s c h a r g e ,  (3) s l u d g e  d e p o s i t s  
formed by s e t t l e d  was te  s o l i d s ,  and (4)  e s t h e t i c  impairment of wa te r  q u a l i t y  by 
c o l o r e d ,  odorous ,  and t u r b i d  m i l l  was tes  .53 The r e p o r t  f o c u s e s  on e f f e c t s  of 
was tes  on t h e  marine  environment,  e s t h e t i c s  i n  q u a l i t a t i v e  terms,  and s p o r t  
f i s h i n g .  The e f f e c t s  of i n d u s t r i a l  was tes  on d i r e c t  body c o n t a c t  and i n d i r e c t  
body c o n t a c t  r e c r e a t i o n  p u r s u i t s  a r e  i g n o r e d ,  even though i n t e n s i v e  r e c r e a t i o n a l  
u s e  w i t h  h i g h  economic v a l u e  was no ted .  
The g o a l  of h i g h  q u a l i t y  wa te r  should  b e  more c r i t i c a l  w i t h  regard  t o  
human u s e .  The f a c t  t h a t  maintenance of wa te r  q u a l i t y  i s  n o t  a n  end i n  i t s e l f  
i s  demonstra ted by t h e  F.W.P.C.A.'s comprehensive wate r  supp ly  q u a l i t y  c r i t e r i a .  
I 
I F u t u r e  F.W.P.C.A. e f f o r t s  must r e c o g n i z e  t h a t  growing r e c r e a t i o n a l  u s e  of wa te r  
demands more compretiensive wa te r  q u a l i t y  requ i rements .  These requ i rements  must 
p r o t e c t  t h e  p a r t i c i p a n t ' s  h e a l t h  and w e l f a r e ,  p rov ide  a  s a t i s f y i n g  r e c r e a t i o n  
e x p e r i e n c e ,  and p r o t e c t  t h e  impor tan t  r e c r e a t i o n  v a l u e s  o f  w a t e r ,  a s  determined 
by s t u d y  of p a r t i c i p a n t  a t t i t u d e s  and b e l i e f s .  
1 
Thermal P o l l u t i o n  
I Power p l a n t s  t h a t  a r e  n o t  equipped w i t h  c o o l i n g  towers  f o r  t r a n s f e r  of 
h e a t  i n t o  t h e  atmosphere u s u a l l y  d i s c h a r g e  w a s t e  h e a t  i n t o  w a t e r .  Most steam- 
. !  e l e c t r i c  and a tomic power p l a n t s  u s e  c o o l i n g  wate r  from wate rbod ies  and r e t u r n  
5 3 ~ .  8. , F e d e r a l  Water P o l l u t i o n  C o n t r o l  A d m i n i s t r a t i o n ,  P o l l u t i o n a l  E f f e c t s  
of Pu lp  and Paper Y i l l  Wastes i n  Puget Sound, p.  1. 
i t  w i t h o u t  t empera tu re  r e d u c t i o n .  The e l e c t r i c  power i n d u s t r y  w i l l  c o n t i n u e  t o  
r e q u i r e  s u b s t a n t i a l  amounts of wa te r  f o r  c o o l i n g  i n  t h e  f u t u r e :  
T h i s  i n d u s t r y  i s  i n c r e a s i n g  a t  t h e  annua l  r a t e  of 1 0  p e r c e n t  i n  t h e  
United S t a t e s .  A c a r e f u l  e s t i m a t e  of t h e r m o e l e c t r i c i t y  p roduc t ion  
i n  t h e  1 9 8 0 ' s  i n  t h e  U.S.A. i s  2,000 b.k.w.h. ( b i l l i o n  k i l l o w a t t  
h o u r s ) .  T h i s  w i l l  r e q u i r e  200 b i l l i o n  g a l l o n s  of wa te r  p e r  day of 
which about  6 p e r c e n t  w i l l  be  used f o r  b o i l e r  makeup wate r  and 94 
p e r c e n t  f o r  c o o l i n g  wate r .  . . . i n  a  q u a r t e r  of a  c e n t u r y  about  
one-s ix th  of a l l  runof f  w a t e r s  w i l l  b e  needed f o r  c o o l i n g  and 
makeup i n  s t e a m - e l e c t r i c  p l a n t s .  54 
Heat d i s c h a r g e s  produce two c o n d i t i o n s  w i t h  v a r y i n g  e f f e c t s .  These condi-  
t i o n s  i n c l u d e :  (1) a  l o c a l  zone o f  wa te r  i s  c r e a t e d  t h a t  i s  warmer t h a n  n a t u r a l  
background wate r  t empera tu res  and (2)  t h e  t empera tu re  of a n  e n t i r e  waterbody i s  
r a i s e d  s l i g h t l y .  I n  t h e  former c o n d i t i o n ,  where t h e  l o c a l  zone of wa te r  may b e  
t e n  t o  f i f t e e n  d e g r e e s  warmer t h a n  background l a k e  t e m p e r a t u r e s ,  t h e r e  a r e  
s e v e r e  i m p l i c a t i o n s  f o r  t h e  a q u a t i c  environment and r e c r e a t i o n a l  u s e .  I f  t h e  
bottom of a  waterbody h a s  s u i t a b l e  a t t achment  s u r f a c e s ,  overproduc t ion  of 
f i l a m e n t o u s  a l g a e  may r e s u l t  i n  a c c e l e r a t e d  e u t r o p h i c a t i o n .  5  5  
These submerged a q u a t i c  p l a n t s  and g e n e r a l l y  warm tempera tu res  a r e  two of 
t h e  pr imary f a c t o r s  i n  promotion of schis tosome c e r c a r i a e .  Mackenthun and 
Ingram document t h e  e f f e c t s  of schis tosome c e r c a r i a e  l a r v a l  worms t h a t  o r i g i -  - 
n a t e  from b i r d s  and mammals. The l a r v a l  worms p e n e t r a t e  t h e  s k i n  of swimmers 
producing a  d e r m a t i t i s  c a l l e d  schis tosome d e r m a t i t i s  o r  swimmer's i t c h .  The 
c e r c a r i a e  a r e  free-swimming, c o l o r l e s s ,  0.7 mm i n  l e n g t h ,  and emerge from a  
s n a i l  h o s t  under optimum wate r  q u a l i t y  c o n d i t i o n s .  5  6  
5 4 ~ .  J. Trembley , " E f f e c t s  of Cooling Water From Steam-Elect r ic  Power 
P l a n t s  on Stream B i o t a , "  B i o l o g i c a l  Problems i n  Water P o l l u t i o n  ( C i n c i n n a t i ,  
Ohio: U.S. Department of H e a l t h ,  Educat ion,  and Wel fa re ,  1965) ,  pp. 334-345. 
5 5 ~ . S . ,  F e d e r a l  Clater P o l l u t i o n  C o n t r o l  A d m i n i s t r a t i o n ,  Grea t  Lakes Region. 
Water P o l l u t i o n  Problems of Lake Michigan and T r i b u t a r i e s ,  p.  32.  
56U. 8 ., F e d e r a l  Water P o l l u t i o n  C o n t r o l  A d m i n i s t r a t i o n ,  B i o l o g i c a l  I 
Assoc ia ted  Problems i n  Freshwater  Environments,  T h e i r  I d e n t i f i c a t i o n ,  I n v e s t i -  
g a t i o n ,  and C o n t r o l ,  pp. 220-235. 
Trembley s t u d i e d  t h e  e f f e c t s  of h e a t  d i s c h a r g e  on t h e  Delaware River  b i o t a  
and n o t e s  s e v e r a l  f i n d i n g s  w i t h  i m p l i c a t i o n s  f o r  r e c r e a t i o n a l  u s e  and develop- 
ment.  Most of t h e  f o r t y  f i s h  s p e c i e s  i n  t h e  d i s c h a r g e  a r e a  under  s t u d y  were 
a t t r a c t e d  t o  t h e  hea ted  wate r  from September u n t i l  June.  He concluded t h a t  
t h i s  "adds t o  t h e  r e c r e a t i o n a l  v a l u e  of t h e s e  a r e a s ,  s i n c e  a n g l i n g  can  b e  con- 
t i n u e d  th roughout  t h e  w i n t e r  when t h e r e  i s  l i t t l e  o r  no f i s h i n g  i n  o t h e r  a r e a s .  ,157 
However, s i n c e  h e a t  d i s c h a r g e s  a r e  r e l . a t e d  t o  a  l o s s  i n  D O ,  i t  i s  v e r y  l i k e l y  
t h a t  game f i s h  w i l l  b e  r e p l a c e d  by more t o l e r a n t  rough s p e c i e s .  No documenta- 
t i o n  was found i n  t h e  l i t e r a t u r e  t h a t  d e a l t  w i t h  t h e  p h y s i o l o g i c  and h e a l t h  
e f f e c t s  of h e a t  d i s c h a r g e  on p a r t i c i p a n t s  i n  d i r e c t  body c o n t a c t  o r  i n d i r e c t  
body c o n t a c t  r e c r e a t i o n a l  a c t i v i t i e s .  
Acid Mine Drainage 
I n  1965, t h e  8 9 t h  Congress enac ted  t h e  Appalachian Regional  Development 
Act of 1965 ( P u b l i c  Law 89-4) which a u t h o r i z e d  a  s t u d y  of s t r i p  and s u r f a c e  
mining o p e r a t i o n s  and t h e i r  environmental  e f f e c t s . 5 8  Such a  s t u d y  was r e q u i r e d  
because  t h e  U.S. Bureau of Spor t  F i s h e r i e s  and W i l d l i f e  r e p o r t e d  t h a t  5 ,800 
m i l e s  of s t r e a m s  and 29,000 s u r f a c e  a c r e s  of r e s e r v o i r s  were p r e s e n t l y  a f f e c t e d  
by s u r f a c e  c o a l  mining o p e r a t i o n s .  5  9 
Following d e s t r u c t i o n  of t h e  s o i l ' s  p r o t e c t i v e  v e g e t a t i v e  c o v e r ,  t h e  s o i l  
and r o c k  o v e r l a y i n g  m i n e r a l  d e p o s i t s  a r e  turned o v e r  and l e f t  i n  was te  p i l e s .  
These mining p r a c t i c e s  have l e d  t o  l a n d s l i d e s  t h a t  b l o c k  s t r e a m s ,  p o l l u t i o n  by 
a c i d s  and sediment ,  and s e r i o u s  impairment of e s t h e t i c  and economic v a l u e s .  
P o l l u t i o n  caused by s u r f a c e  mines i n v o l v e s  a c i d i t y ,  a l k a l i n i t y ,  o r  p resence  of 
5 7 ~ r e m b l e y ,  " E f f e c t s  of Cooling Water from Steam-Elect r ic  Power P l a n t s  on 
Stream B i o t a , "  B i o l o g i c a l  Problems i n  Water P o l l u t i o n ,  p.  336. 
5 8 ~ .  8. , Department of t h e  I n t e r i o r ,  Surf a c e  Mining and Our Environment 
(Washington, D . C . :  U.S. Government P r i n t i n g  O f f i c e ,  1967) .  
e x c e s s i v e  c o n c e n t r a t i o n s  of d i s s o l v e d  s u b s t a n c e s  l i k e  i r o n ,  manganese, and 
copper .  The e f f e c t s  of t h e s e  c o n c e n t r a t i o n s  on f i s h  and o t h e r  a q u a t i c  l i f e  
i n c l u d e  changes i n  p h y s i c a l  c o n d i t i o n ,  d e a t h ,  o r  s u p p r e s s i o n  of r e p r o d u c t i o n .  
S u r f a c e  mining was tes  a r e  a l s o  r e s p o n s i b l e  f o r  t h e  fo l lowing  e f f e c t s  on water 
q u a l i t y :  
Su l fu r -bear ing  m i n e r a l s  a r e  commonly a s s o c i a t e d  w i t h  c o a l ,  and a r e  
a  major c a u s e  of water  p o l l u t i o n .  When exposed t o  a i r  and w a t e r ,  
t h e y  o x i d i z e  t o  form s u l f u r i c  a c i d .  T h i s  a c i d  may e n t e r  s t r e a m s  
i n  two ways: 1 )  s o l u a b l e  a c i d  s a l t s  formed on t h e  exposed s p o i l  
s u r f a c e s  e n t e r  i n t o  s o l u t i o n  d u r i n g  p e r i o d s  of s u r f a c e  r u n - o f f ,  and 
2) groundwater ,  w h i l e  moving t o  nearby s t r e a m s ,  may b e  a l t e r e d  
chemica l ly  a s  i t  p e r c o l a t e s  through s p o i l ,  o r  was te  dumps.60 
Even i n  minute  c o n c e n t r a t i o n s ,  s a l t s  of m e t a l s  such a s  z i n c ,  l e a d ,  
a r s e n i c ,  copper ,  and aluminum a r e  t o x i c  t o  f i s h ,  w i l d l i f e ,  p l a n t s ,  
and a q u a t i c  i n s e c t s .  I n d i r e c t l y  a s s o c i a t e d  w i t h  a c i d  d r a i n a g e  a r e  
t h e  u n d e s i r a b l e  s l imy red o r  ye l low i r o n  p r e c i p i t a t e s  ( " y e l 1 . 0 ~  
boy") i n  s t reams  t h a t  d r a i n  s u l f i d e - b e a r i n g  c o a l  o r  m e t a l  depos i t s .61  
While t h e  impa i r ing  e f f e c t s  of s u r f a c e  mining on water  q u a l i t y  a r e  reviewed,  t h e  
r e l a t i o n s h i p  of i n a d e q u a t e  o r  n o n - e s t h e t i c  wa te r  q u a l i t y  t o  s p e c i f i c  r e c r e a t i o n a l  
u s e s  i s  l e f t  t o  t h e  r e a d e r  t o  a s c e r t a i n .  
O i l  D i scharges  
O i l  d i s c h a r g e s  from i n d u s t r i a l  p l a n t s  o r  commercial s h i p s  produce u n s i g h t l y  
c o n d i t i o n s  a t  beaches  and o t h e r  water  r e c r e a t i o n  a r e a s ,  c o n t r i b u t e  t o  t a s t e  
( t a s t e  of water  and f i s h  caught  i n  wa te r  c o n t a i n i n g  o i l  d i s c h a r g e s )  and odor  
problems, c o a t  h u l l s  of b o a t s  used f o r  r e c r e a t i o n ,  and a r e  o f t e n  t o x i c  t o  
d e s i r a b l e  f i s h  and a q u a t i c  l i f e . 6 2  Hea l th  e f f e c t s  of o i l  c o n c e n t r a t i o n s  i n  
c o n t a c t  w i t h  man a r e  a s  y e t  undetermined. The breaking-up of t h e  s h i p  Tor ry  
Canyon, which caused a  major s p i l l  of o i l  o f f  t h e  c o a s t  of England i n  1966, 
6 2 ~ . ~ .  , F e d e r a l  Water P o l l u t i o n  Cont ro l  A d m i n i s t r a t i o n ,  Grea t  Lakes Region. 
Water P o l l u t i o n  Problems of Lake Michigan and T r i b u t a r i e s ,  p .  3 4 .  
and t h e  1969 o i l  w e l l  l e a k s  o f f  t h e  s h o r e  of s o u t h e r n  C a l i f o r n i a  a r e  b r i n g i n g  
a t t e n t i o n  t o  t h e  d e t r i m e n t a l  e f f e c t s  of o i l  con tamina t ion  on r e c r e a t i o n  
f a c i l i t i e s ,  f i s h  and w i l d l i f e ,  and a s s o c i a t e d  economic v a l u e s .  These d i s a s t e r s  
e s t a b l i s h  t h e  need t o  deve lop  r e s o u r c e s  and t e c h n i q u e s  which could  b e  brought  t o  
bear  o n  f u r t h e r  s p i l l s  and l e a k a g e  of t h i s  magnitude.  
Commercial W a t e r c r a f t  Wastes 
Commercial, r e c r e a t i o n a l ,  and governmental  v e s s e l s  d i s c h a r g e  q u a n t i t i e s  of 
u n t r e a t e d  o r  i n a d e q u a t e l y  t r e a t e d  was tes  ( s a n i t a r y ,  ga rbage ,  and o i l  w a s t e s )  i n  
l o c a l  h a r b o r s  and i n  open w a t e r s  t h a t  i n t e n s i f y  problems of b a c t e r i a l  p o l l u t i o n  
and u n s i g h t l y  c o n d i t i o n s .  The F.W.P.C.A. h a s  i n v e s t i g a t e d  t h e  i n c i d e n c e  of . 
was te  d i s c h a r g e  from w a t e r c r a f t  and made l e g i s l a t i v e  recommendations f o r  
enforcement .  63 
R a d i o a c t i v e  Wastes 
The d i l u t i o n ,  d i s p e r s i o n ,  and t r a n s p o r t  of l i q u i d  r a d i o a c t i v e  w a s t e s  i n  
s u r f a c e w a t e r s  a r e  consid 'ered c r i t i c a l  f a c t o r s  i n  l o c a t i n g  n u c l e a r  r e a c t o r s .  64 
However, e f f e c t s  of l i q u i d  r a d i o a c t i v e  was tes  on humans engaged i n  d i r e c t  body 
c o n t a c t  and i n d i r e c t  body c o n t a c t  r e c r e a t i o n a l  a c t i v i t i e s  a r e  undocumented. 
Using s u r f a c e w a t e r s  t o  d i l u t e  o r  t r a n s p o r t  r a d i o a c t i v e  was tes  may b e  t o t a l l y  
incompat ib le  w i t h  r e c r e a t i o n a l  u s e  o r  any human c o n t a c t .  
A g r i c u l t u r a l  Runoff 
P o l l u t i o n  from a g r i c u l t u r e  i n c l u d e s :  (1 )  s o i l  e r o s i o n  promoted by t y p e  
and e x t e n t  of a g r i c u l t u r a l  development,  ( 2 )  f e r t i l i z e r s  con ta ined  i n  s u r f a c e -  
water  r u n o f f ,  and (3 )  pa thogen ic  b a c t e r i a  c a r r i e d  i n  farm animal  e x c r e t a .  
6 3 ~ .  S . . F e d e r a l  Water P o l l u t i o n  C o n t r o l  A d m i n i s t r a t i o n .  P o l l u t i o n  of - - 
Navigable  Waters of t h e  United S t a t e s  by Wastes from W a t e r c r a f t  (Washington, 
D.C . :  F e d e r a l  Water P o l l u t i o n  C o n t r o l  A d m i n i s t r a t i o n ,  1967) .  
6 4 ~ . 5 . ,  F e d e r a l  Water P o l l u t i o n  C o n t r o l  A d m i n i s t r a t i o n ,  Great  Lakes Region. 
Water P o l l u t i o n  Problems of Lake Michigan and T r i b u t a r i e s ,  p. 34.  
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I n  a g r i c u l t u r a l  a r e a s  where s o i l  i s  moderate ly  p r o d u c t i v e ,  chemical  f e r t i -  
l i z e r s  a r e  a p p l i e d  and misapp l ied  f o r  h i g h  c r o p  y i e l d s .  F e r t i l i z e r s  con ta ined  
i n  runof f  p r o v i d e  wate rbod ies  w i t h  an  overabundance of n i t r a t e s ,  phospha tes ,  1 
and o t h e r  n u t r i e n t s .  From samples t a k e n  i n  e i g h t  p i l o t  wa te r sheds  i n  t h e  Green 1 
Bay, Wisconsin a r e a ,  t h e  amount of t o t a l  s o l u a b l e  phosphates  a n n u a l l y  reach ing  
s t reams  i n  runof f  w a t e r s  was abou t  1 ,167,000 pounds o r  abou t  0 . 1  pound per  a c r e  I 
of wa te r shed .65  Based on f i n d i n g s  such a s  t h e s e ,  t h e  F.W.P.C.A. h a s  e s t a b l i s h e d  
a n  a c c e p t a b l e  phosphate  l e v e l  of 0 .03 mg/ l .  6  6  N u t r i e n t  v a l u e s  moni tored above ,I I 
t h i s  s t a n d a r d  s t i m u l a t e  a l g a l  blooms and o t h e r  a q u a t i c  p l a n t  l i f e .  
P e s t i c i d e s  
The u s e  of p e s t i c i d e s 6 7  i n  t h e  Uni ted S t a t e s  h a s  i n c r e a s e d  i n  r e c e n t  y e a r s  
wi thou t  s u b s t a n t i a l  government c o n t r o l s :  
The t o t a l  market v a l u e  was over  one b i l l i o n  d o l l a r s ,  f o r  t h e  f i r s t  
t i m e ,  i n  1964. Usage i n  t h e  United S t a t e s  i n c r e a s e d  from 34 m i l l i o n  
pounds i n  1953 t o  119 m i l l i o n  pounds i n  1965. More t h a n  58% of t h i s  
usage  was by a g r i c u l t u r e .  68 
P e s t i c i d e s  have been s o  l o o s e l y  c o n t r o l l e d  t h a t  much of man's environment h a s  
been i n f i l t r a t e d  by t h e s e  i n o r g a n i c  s u b s t a n c e s  whose accumula t ive  and t o x i c  
e f f e c t s  a r e  r e l a t i v e l y  unknown. I n v e s t i g a t i o n  h a s  no t  y e t  determined man's 1 i 
t o l e r a n c e  l i m i t s  t o  t h e s e  s u b s t a n c e s .  Because t h e  p o t e n t i a l  long-term e f f e c t s  
i 
of p e s t i c i d e s  a r e  v i r t u a l l y  undocumented, p e s t i c i d e  l e v e l s  must b e  e s t a b l i s h e d  i 
6 5 ~ .  S . , F e d e r a l  Water P o l l u t i o n  C o n t r o l  A d m i n i s t r a t i o n ,  A Comprehensive 
Water P o l l u t i o n  C o n t r o l  Program, Lake Michigan Bas in ,  Green Bay Area (Chicago, 
I l l i n o i s :  F e d e r a l  Water P o l l u t i o n  Cont ro l  A d m i n i s t r a t i o n ,  1 9 6 6 ) ,  p. 7. 
6 7 ~ o f f m a n ,  "How Should A g r i c u l t u r a l  P roduc t s  Be C o n t r o l l e d ? "  B i o l o g i c a l  
Problems i n  Water P o l l u t i o n ,  pp. 255-261. 
N .  P. Nicholson,  " P e s t i c i d e  P o l l u t i o n  S t u d i e s  i n  t h e  S o u t h e a s t e r n  S t a t e s , "  
B i o l o g i c a l  Problems i n  Water P o l l u t i o n  ( C i n c i n n a t i ,  Ohio: U.S. Department of 
H e a l t h ,  Educat ion,  and Welfare ,  1965) ,  pp. 262-265. 
6 8 ~ . ~ .  , F e d e r a l  Water P o l l u t i o n  Cont ro l  A d m i n i s t r a t i o n ,  Grea t  Lakes Region.  
Water P o l l u t i o n  Problems of  Lake Michigan and T r i b u t a r i e s ,  p .  44. 
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f o r  w a t e r s  used f o r  r e c r e a t i o n a l  and wate r  supp ly  u s e s  u n t i l  such  d a t a  a r e  
a v a i l a b l e .  
Other  Wastes 
Wastes from o t h e r  than  munic ipa l  and i n d u s t r i a l  s o u r c e s  i n c l u d e  d i s p o s a l  
of d r e d g i n g s ,  s e d i m e n t a t i o n  r e s u l t i n g  from i n a p p r o p r i a t e  land-use  a c t i v i t i e s ,  
and n a t u r a l  s o u r c e s  of p o l l u t i o n .  N a t u r a l  s o u r c e s  of p o l l u t i o n  i n c l u d e  s o i l  
eroded by r a i n f a l l  o r  m e l t i n g  snow, s o l u b l e  s a l t s  l eached  from s o i l  by s u r f a c e -  
w a t e r s  and groundwaters ,  o r g a n i c  m a t e r i a l  from animal  e x c r e t a  and decay ing  
b o d i e s  of p l a n t s  and a n i m a l s ,  and microorganisms. 
Car ry ing  o u t  d e l e g a t e d  r e s p o n s i b i l i t i e s  f o r  maintenance of a u t h o r i z e d  
n a v i g a t i o n  d e p t h s ,  t h e  U.S. Army Corps of Engineers  d redges  h a r b o r  a r e a s  and 
of t e n  d i s p o s e s  of d r e d g i n g s  i n  open s u r f a c e w a t e r s .  69 D i s p o s a l  of d redg ings  
u s u a l l y  o c c u r s  i n  d e p t h s  over  50 f e e t  and t h e s e  d r e d g i n g s  c o n t a i n  a  r a n g e  of 
m a t e r i a l s  from p o l l u t e d  s l u d g e  t o  c l e a n  sand.  I n  a d d i t i o n  t o  t h e  unknown long- 
term e f f e c t s  of composi te  p o l l u t a n t s ,  t h e  more v i s i b l e  e f f e c t s  of open w a t e r  
d i s p o s a l  a r e  d i s c o l o r a t i o n ,  i n c r e a s e d  t u r b i d i t y ,  and o i l  s l i c k s .  Substances  
con ta ined  i n  dredged m a t e r i a l  may a l s o  c o n t r i b u t e  t o  i n c r e a s e d  c o n c e n t r a t i o n s  
of d i s s o l v e d  s o l i d s ,  n u t r i e n t s ,  and t o x i c  m a t e r i a l s .  
On Lake Michigan,  t h e  U.S. Army Corps of Engineers  i n i t i a t e d  a  p i l o t  pro- 
gram i n  1967 t o  develop a l t e r n a t i v e  d i s p o s a l  methods f o r  dredged m a t e r i a l s .  
These a l t e r n a t i v e s  inc luded  d i s p o s a l  e i t h e r  on s h o r e  o r  w i t h i n  s p e c i a l l y  con- 
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s t r u c t e d  d iked- in  a r e a s .  Ewing, S t o r e y  e t  i n d i c a t e  t h e  l o g i c a l  
6 9 U . ~ .  , F e d e r a l  Water P o l l u t i o n  C o n t r o l  A d m i n i s t r a t i o n ,  Great  Lakes Region. 
Water P o l l u t i o n  Problems of Lake Michigan and T r i b u t a r i e s ,  pp. 36-42. 
7  1 B .  B .  Ewing, E. H .  S t o r e y  e t  a l . ,  F e a s i b i l i t y  of E v a l u a t i o n  of B e n e f i t s  
From Improved Great  Lakes Water Q u a l i t y  (Urbana, I l l i n o i s :  Water Resources  
Cen te r ,  U n i v e r s i t y  of I l l i n o i s ,  1968) .  
r e l a t i o n s h i p s  between water q u a l i t y  pa ramete rs  a f f e c t e d  by d redg ing  d i s p o s a l  
and r e c r e a t i o n a l  u s e  of wa te r .72  S e v e r a l  of t h e s e  r e l a t i o n s h i p s  cannot  be  
e s t a b l i s h e d  because  of i n s u f f i c i e n t  r e s e a r c h  i n v e s t i g a t i o n .  They have a l s o  
developed a  p r a c t i c a l  methodology t o  de te rmine  economic b e n e f i t s  a c c r u i n g  from 
a l t e r n a t i v e  d i s p o s a l  methods t h a t  i n c r e a s e  wa te r  q u a l i t y .  
S i l t  from e rod ing  a g r i c u l t u r a l  l a n d s ,  overgrazed r a n g e l a n d s ,  improperly- 
c u t  f o r e s t s ,  and s t ream banks may b e  d e p o s i t e d  i n  r e s e r v o i r s ,  s t r eam c h a n n e l s ,  
o r  on f l o o d  p l a i n s .  Another c o n t r i b u t i n g  f a c t o r  h a s  been t h e  d e m o l i t i o n  of 
f o r e s t e d  l a n d s  f o r  hous ing ,  i n d u s t r i a l  development,  and highway c o n s t r u c t i o n  
7  3  t h a t  expose open l and  t o  e r o s i o n .  I n  d i s c u s s i n g  consequences of sedimenta- 
74 t i o n ,  Glymph and S t o r e y  conclude t h a t  swimming, b o a t i n g ,  and wate r  s k i i n g  a r e  
d i r e c t l y  a f f e c t e d  by t u r b i d i t y  and t h e  amount of sediment  i n  w a t e r .  
Sediment i n  wa te r  a l s o  h a s  a n  a d v e r s e  impact on a q u a t i c  organisms w i t h  
i m p l i c a t i o n s  f o r  s p o r t  f i s h i n g .  S e t t l i n g  on spawning beds ,  sediment s u f f o c a t e s  
i n c u b a t i n g  eggs and f i l l s  c r e v i c e s  reduc ing  food supp ly .  A r e d u c t i o n  i n  l i g h t  
p e n e t r a t i o n  caused by suspended sed iment ,  a l s o ,  h a s  c o n s i d e r a b l e  e f f e c t  on t h e  
a q u a t i c  environment.  
Summarv 
E f f e c t i v e  wa te r  a c r e a g e  f o r  r e c r e a t i o n  and s a t i s f a c t i o n  d e r i v e d  from 
r e c r e a t i o n  e x p e r i e n c e s  a r e  b o t h  diminished by t h r e e  major i n h i b i t i n g  f a c t o r s :  
(1)  uncoordinated mul t ip le -use  t h a t  l e a v e s  wa te r  p h y s i c a l l y  i n a c c e s s i b l e  and 
7 2 ~ b i d . ,  pp. 57-59. 
7 3 ~ .  B. S t o l l ,  "Man's Role  i n  A f f e c t i n g  t h e  Sed imenta t ion  of Streams and 
R e s e r v o i r s , "  i n  Proceed ings  of t h e  Second Annual American Water Resources  
Conference,  November 20-22, 1966 (Urbana, I l l i n o i s :  American Water Resources 
A s s o c i a t i o n ,  1966) ,  pp.  79-95. 
7 4 ~ .  M .  Glymph and H. C .  S t o r e y ,  "Sediment--Its Consequences and C o n t r o l , "  
r e p r i n t e d  by t h e  U.S. Department of A g r i c u l t u r e ,  Washington, D . C . ,  n . d . ,  
pp. 205-220. 
14 9 
e s t h e t i c a l 1 . y  d i s p l e a s i n g ,  (2)  agency p o l i c y  t h a t  p r o t e c t s  a  s i n g l e  wa te r  u s e  
over  o t h e r s ,  and (3) p o l l u t i n g  s u b s t a n c e s  t h a t  i n i t i a t e  a n  u n f a v o r a b l e  s e r i e s  
of p h y s i c a l ,  chemica l ,  and b i o l o g i c a l  e v e n t s ,  each of  which may i n d u c e  a  
v a r i e t y  of p s y c h o l o g i c a l  r e a c t i o n s .  
C o n f l i c t s  between r e c r e a t i o n a l  u s e  and w a t e r  s u p p l y ,  f l o o d  c o n t r o l ,  power 
g e n e r a t i o n ,  i r r i g a t i o n ,  and w a s t e  d i s p o s a l  have r e c e i v e d  l i m i t e d  documentat ion.  
With a t t e n d a n c e  l e v e l s  a s  t h e  s o l e  d e t e r m i n a n t  of adequacy,  t h e  l i t e r a t u r e  
r e v e a l s  a  minimum of c o n f l i c t  between w a t e r  l e v e l  f l u c t u a t i o n  and r e c r e a t i o n a l  
u s e .  The O.R.R.R.C. found t h a t  a t t e n d a n c e  a t  r e s e r v o i r s  d i d  n o t  d i m i n i s h  i n  
r e s p o n s e  t o  p h y s i c a l  and b i o l o g i c a l  consequences  of wa te r  l e v e l  f l u c t u a t i o n .  
To comprehend t h e  f u l l  i m p l i c a t i o n s  of  water-use  c o n f l i c t s ,  a n  a n a l y s i s  of 
p a r t i c i p a n t  s a t i s f a c t i o n s  must s u p ~ l e m e n t  a t t e n d a n c e  a s  d e t e r m i n a n t s  of r e c r e a -  
t i o n  r e s o u r c e  adequacy.  
R e c r e a t i o n  a c t i v i t i e s  a r e  g e n e r a l l y  r e s t r i c t e d  from domest ic  wa te r  supp ly  
r e s e r v o i r s  because  t h e y  pose  a  p o t e n t i a l  haza rd  t o  p u b l i c  h e a l t h .  Swimming, 
b o a t i n g ,  and o t h e r  wa te r  r e c r e a t i o n  a c t i v i t i e s  may c a u s e  p o l l u t i o n  by c o n t r i b u t -  
i n g  o r g a n i c  w a s t e s ,  pa thogens ,  i n o r g a n i c  w a s t e s ,  t r a s h ,  and t o x i c  l e a d  and 
o t h e r  s u b s t a n c e s  from motor e x h a u s t s .  However, f i e l d  s t u d i e s  i n v e s t i g a t i n g  
human impact on wa te r  s u p p l i e s  i n d i c a t e  f i n d i n g s  t h a t  r a n g e  from l i t t l e  o r  no 
w a t e r  q u a l i t y  d e t e r i o r a t i o n  t o  a moderate  r i s e  i n  i n d i c a t o r  organism c o u n t s  a t  
h i g h  d e n s i t y  a r e a s .  While ~ r o t e c t i o n  a f f o r d e d  by n a t u r a l  d i l u t i o n ,  b a c t e r i a l  
d i e - o f f ,  and d i s i n f e c t i o n  t o g e t h e r  w i t h  complete  t r e a t m e n t  would i n s u r e  r e c r e a -  
t i o n ' s  c o m p a t i b i l i t y  w i t h  p r o v i s i o n  of p o t a b l e  w a t e r ,  wa te r  s u p p l y  a g e n c i e s  con- 
t i n u e  t h e i r  t r a d i t i o n a l  o ~ p o s i t i o n  t o  m u l t i p l e - u s e  because  t h e  unknowns involved 
p o t e n t i a l l y  c o n f l i c t  w i t h  i n t e r e s t s  of wa te r  consumers.  Research e f f o r t s  geared 
t o  overcoming t h i s  o p p o s i t i o n  must f o c u s  on:  (1)  more a c c u r a t e  r e c r e a t i o n  
impact s t u d i e s ,  (2)  s c i e n t i f i c  examinat ion of w a t e r  consumer a t t i t u d e s  toward 
r e c r e a t i o n a l  u s e  w i t h  a d e q u a t e  p u b l i c  h e a l t h  p r e c a u t i o n s ,  (3) a c c u r a t e  
assessment  of r e g i o n a l  demand f o r  wa te r  r e c r e a t i o n  t o g e t h e r  w i t h  b e n e f i t s  
expected t o  a c c r u e  from r e s e r v o i r  r e c r e a t i o n a l  u s e ,  and ( 4 )  development of 
coord ina ted  m u l t i p l e - u s e  munic ipa l  wa te r  supp ly  impoundments. 
I n d u s t r i a l  and munic ipa l  was tes  r e n d e r  w a t e r  u s e l e s s  f o r  l e i s u r e  u s e  
because  of t o x i c i t y ,  c o l o r ,  suspended and d e p o s i t e d  s o l i d s ,  i n c r e a s e d  tempera- 
t u r e ,  b a c t e r i a l  and v i r a l  c o n c e n t r a t i o n s ,  u n s i g h t l y  e s t h e t i c  c o n d i t i o n s ,  and 
human f e a r  of unknown consequences.  IIowever, a rev iew of c u r r e n t  l i t e r a t u r e  
r e v e a l e d  t h a t  a  minimum of p o l l u t a n t s  a r e  q u a n t i t a t i v e l y  r e l a t e d  t o  r e c r e a -  
t i o n a l  use .  P a s t  i n v e s t i g a t i o n s  of w a s t e  d i s c h a r g e s  have p r i m a r i l y  s t u d i e d  
e f f e c t s  of p o l l u t a n t s  on wate r  q u a l i t y  and t h e  environment b u t  excluded man 
from t h a t  environment.  To unders tand  t h e i r  t o t a l  consequences ,  p o l l u t a n t s  
must be  s t u d i e d  i n  r e l a t i o n  t o  a l l  environmental  components. An environmental  
s t u d y  should i n v o l v e  i n t e r r e l a t i o n s h i p s  among t h e  p o l l u t a n t s ,  w a t e r ,  man, 
a q u a t i c  l i f e ,  bottom q u a l i t y ,  p l a n t s ,  and o t h e r  s u b s t a n c e s  and c o n d i t i o n s .  
I n v e s t i g a t o r s  must b e  encouraged t o  d e t e c t ,  measure,  and de te rmine  p h y s i o l o g i c a l ,  
a t t i t u d i n a l ,  and b e h a v i o r a l  e f f e c t s  of wa te r  p o l l u t i o n  on man. Without compre- 
h e n s i v e  knowledge of t h e s e  e f f e c t s ,  many s u b s t a n c e s  t h a t  a f f e c t  r e c r e a t i o n a l  
u s e  and s a t i s f a c t i o n  w i l l  n o t  be  cons idered  p o l l u t i n g  s u b s t a n c e s .  These 
e f f e c t s  and i m p l i c a t i o n s  of p o l l u t i o n  a r e  cons idered  broad enough t o  r e q u i r e  
a n  i n t e r d i s c i p l i n a r y  r e s e a r c h  e f f o r t .  
CHAPTER V I I I  
MAINTAINING WATER QUALITY FOR RECREATIONAL USE 
I n t r o d u c t i o n  
It i s  t h e  i n t e n t i o n  of t h i s  c h a p t e r  t o  r ev iew t h e  problems and methods of 
m a i n t a i n i n g  wa te r  q u a l i t y  f o r  r e c r e a t i o n a l  u s e .  Such maintenance r e q u i r e s  
e s t a b l i s h m e n t  of F e d e r a l - s t a t e  wa te r  q u a l i t y  s t a n d a r d s  based l a r g e l y  on s c i e n -  
t i f i c a l l y - d e v e l o p e d  c r i t e r i a .  To r e c o n c i l e  a  misuse  of terms i n  t h e  l i t e r a t u r e ,  
t h e  d e f i n i t i o n a l  dichotomy between "s tandards"  and " c r i t e r i a "  w i l l  b e  documented. 
Examination of pa thogen ic  b a c t e r i a  and t h e i r  i n d i c a t o r  organisms i s  c r i t i c a l  
t o  u n d e r s t a n d i n g  p u b l i c  h e a l t h  r equ i rements  f o r  d i r e c t  body c o n t a c t  and i n d i r e c t  
body c o n t a c t  r e c r e a t i o n .  I n d i c a t o r  organisms w i l l  b e  compared i n  t h e i r  accuracy  
t o  d e t e c t  r e c e n t  and p o s s i b l y  dangerous  c o n t a m i n a t i o n .  
The pr imary t a s k  i n  t h i s  c h a p t e r ,  however, i s  t o  f o c u s  on t h e  s t a t u s  and 
d e g r e e  of comprehensiveness of t h e  p h y s i c a l ,  chemica l ,  b i o l o g i c a l ,  and psycho- 
l o g i c a l  w a t e r  q u a l i t y  c r i t e r i a  f o r  r e c r e a t i o n a l  u s e .  It i s ,  t h e r e f o r e ,  e s s e n t i a l  
t h a t  c r i t e r i a  o r i e n t e d  toward p u b l i c  h e a l t h ,  s a f e t y ,  and human s a t i s f a c t i o n  b e  
c l a s s i f i e d  t o  a s c e r t a i n  a r e a s  of  weakness.  Requirements e s t a b l i s h e d  by t h e  
F.W.P.C.A. f o r  d i r e c t  body c o n t a c t ,  i n d i r e c t  body c o n t a c t ,  and non-body c o n t a c t  
r e c r e a t i o n  e x p e r i e n c e s  w i l l  b e  c i t e d  and c r i t i c a l l y  ana lyzed .  
S i n c e  wa te r  q u a l i t y  s t a n d a r d s  a r e  a  c o l l a b o r a t i v e  r e f l e c t i o n  of a r b i t r a r y  
and s c i e n t i f  i ca l ly -deve loped  c r i t e r i a ,  e x i s t i n g  wa te r  q u a l i t y  c o n d i t i o n s ,  and 
p o l i t i c a l l y  v i a b l e  d e c i s i o n s ,  t h e y  a r e  s e e n  by t h i s  w r i t e r  a s  s u b o r d i n a t e  i n  
importance  t o  t h e  e s t a b l i s h m e n t  of a c c u r a t e  and comprehensive wa te r  q u a l i t y  
c r i t e r i a .  
S e v e r a l  methods f o r  m a i n t a i n i n g  wa te r  q u a l i t y  w i l l  b e  d i s c u s s e d .  These 
152 
methods i n c l u d e :  (1) s a n i t a r y  was te  t r e a t m e n t ,  (2 )  advanced w a s t e  t r e a t m e n t ,  
(3 )  d i l u t i o n  of w a s t e s  and low-flow augmentat ion,  (4) l i m i t e d  impoundment and 
f i l t r a t i o n  of p o l l u t e d  w a t e r ,  and (5) enforcement of wa te r  q u a l i t y  s t a n d a r d s .  
To unders tand  how w a t e r  q u a l i t y  c r i t e r i a  and c o n t r o l  methods a r e  i n t e g r a t e d  w i t h  
r e a l i t y ,  water  q u a l i t y  maintenance must be  viewed w i t h i n  a n  economic framework. 
E v a l u a t i o n  of r e c r e a t i o n  b e n e f i t s  a c c r u i n g  from p o l l u t i o n  aba tement ,  o r ,  con- 
v e r s e l y ,  t h e  c o s t s  of p o l l u t i o n  i n c u r r e d  by wate r  r e c r e a t i o n a l  u s e ,  p l a y s  a 
major r o l e  i n  e s t a b l i s h i n g  t h e  f e a s i b i l i t y  of i n c r e a s e d  wate r  q u a l i t y .  A con- 
c e p t u a l  d i s c u s s i o n  w i l l  b e  p resen ted  as a  p r e r e q u i s i t e  t o  unders tand ing  economic 
f e a s i b i l i t y  of p o l l u t i o n  abatement .  
Water Q u a l i t y  Requirements f o r  R e c r e a t i o n a l  Use 
C r i t e r i a  and S tandards  Defined 
The F e d e r a l  Water P o l l u t i o n  C o n t r o l  A c t ,  a s  amended by t h e  Water Q u a l i t y  
Act of 1965 (P.L. 89-234) a u t h o r i z e s  t h e  s t a t e s  and F e d e r a l  Government t o  e s t a b -  
l i s h  w a t e r  q u a l i t y  s t a n d a r d s  f o r  i n t e r s t a t e  and c o a s t a l  w a t e r s  by June 30 ,  1967. 
Once submit ted by a  s t a t e ,  s t a n d a r d s  a r e  s u b j e c t  t o  rev iew and a p p r o v a l  by t h e  . 
S e c r e t a r y  of t h e  I n t e r i o r .  The s t a n d a r d s  a r e  t h e n  e v a l u a t e d  accord ing  t o  com- 
p l i a n c e  w i t h  e s t a b l i s h e d  s c i e n t i f i c  and a r b i t r a r y  wa te r  q u a l i t y  c r i t e r i a .  
. I n  February ,  1967, t h e  S e c r e t a r y  of t h e  I n t e r i o r  e s t a b l i s h e d  t h e  f i r s t  
N a t i o n a l  T e c h n i c a l  Advisory Committee on Water Q u a l i t y  C r i t e r i a .  The Committee 's  
primary f u n c t i o n  was t o  c o l l e c t  i n t o  one volume a  b a s i c  f o u n d a t i o n  of w a t e r  
q u a l i t y  c r i t e r i a . '  These c r i t e r i a  were in tended  a s  g u i d e l i n e s  t o  b e  used w i t h  
a  thorough knowledge of l o c a l  c o n d i t i o n s  i n  s e t t i n g  and e v a l u a t i n g  wate r  q u a l i t y  
s t a n d a r d s .  
'u. s..  F e d e r a l  Water P o l l u t i o n  C o n t r o l  A d m i n i s t r a t i o n .  R e ~ o r t  of t h e  
N a t i o n a l  Techn ica l  Advisory Committee on Water Q u a l i t y  C r i t e r i a  t o  t h e  S e c r e t a r y  
of t h e  I n t e r i o r  (Washington, D . C . :  U.S. Government P r i n t i n g  O f f i c e ,  1968) .  
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t y p e  h a s  i t s  advoca tes  and opponents ,  and each t y p e  i s  i n  common u s e  today.  
S tandards  of r e c e i v i n g  wate r  q u a l i t y  a r e  based on t h e  s e t t i n g  of l i m i t s  f o r  
s p e c i f i c  s u b s t a n c e s  i n  wa te r  and depend l a r g e l y  on t h e  u s e s  in tended  of w a t e r .  
T h i s  sys tem of s t a n d a r d s  i s  f r e q u e n t l y  used w i t h  a  sys tem of s t ream c l a s s i f i c a -  
t i o n ,  where s t a n d a r d s  a r e  s e t  f o r  each s t ream o r  zone.  McKee and Wolf n o t e  some 
of t h e  advan tages  and d i s a d v a n t a g e s  of t h i s  sys tem of wa te r  q u a l i t y  s t a n d a r d s :  
. . . t h e y  t a k e  i n t o  account  d i l u t i o n  and t h e  a s s i m i l a t i v e  c a p a c i t y  
of t h e  r e c e i v i n g  wate r  and consequen t ly  l e a d  g e n e r a l l y  t o  a n  
economy of t r e a t m e n t  works f o r  p o l l u t i o n  abatement  . . . such  
s t a n d a r d s  a r e  d i f f i c u l t  t o  f o r m u l a t e  and d e f i n e ,  and more d i f f i -  
c u l t  t o  a d m i n i s t e r  . . . t h e  program may become ex t remely  cumber- 
some. 5  
The New York wate r  p o l l u t i o n  abatement program u s e s  s t a n d a r d s  based on r e c e i v i n g  
wate r  q u a l i t y .  6  
E f f l u e n t  s t a n d a r d s  a r e  d i v i d e d  i n t o  two g e n e r a l  c a t e g o r i e s :  (1 )  t h o s e  t h a t  
p l a c e  r e s t r i c t i o n s  on t h e  s t r e n g t h  and/or  t h e  amount of s u b s t a n c e  t h a t  can be  
d i scharged  and ( 2 )  t h o s e  t h a t  s p e c i f y  t h e  d e g r e e  of t r e a t m e n t  o r  p e r c e n t a g e  
removal of a s p e c i f i c  p o l l u t a n t  t h a t  must be  accomplished by t r e a t m e n t  p r o c e s s e s .  
Pennsylvania  u s e s  e f f l u e n t  s t a n d a r d s  t h a t  s p e c i f y  t h e  amount of p o l l u t a n t  t h a t  
may be d i scharged  by i n d u s t r i e s  and each p r o c e s s  w i t h i n  t h e s e  i n d u s t r i e s .  McKee 
and Wolf n o t e  t h e  f o l l o w i n g  advan tages  and d i s a d v a n t a g e s  of e f f l u e n t  s t a n d a r d s :  
. . . e f f l u e n t  r equ i rements  f a v o r  good housekeeping and p e n a l i z e  
t h e  i n e f f i c i e n t  o p e r a t o r  . . . . E f f l u e n t  s t a n d a r d s  have t h e  
advan tages  of s i m p l i c i t y  and e a s e  of a d m i n i s t r a t i o n ,  f o r  t h e y  a r e  
w e l l  d e f i n e d  and e q u i t a b l e  among i n d u s t r i e s .  T h e i r  pr imary d i s -  
advan tage  l i e s  i n  t h e i r  uneconomical u s e  of t h e  a s s i m i l a t i v e  powers 
of r e c e i v i n g  w a t e r s .  7  
It i s  n o t  t h e  i n t e n t i o n  of t h i s  w r i t e r  t o  p r e s e n t  a  l i s t i n g  of wa te r  q u a l i t y  
5 ~ c ~ e e  and Wolf ( e d s . ) ,  Water Q u a l i t y  C r i t e r i a ,  p.  30.  
6 ~ e w  York, S t a t e  Department of H e a l t h ,  Rules  and C l a s s i f i c a t i o n s  and 
S tandards  of Q u a l i t y  and P u r i t y  f o r  Wate r ' s  of New York S t a t e  (Albany, New York: 
New York S t a t e  Department of H e a l t h ,  1961) .  
7 ~ c ~ e e  and Wolf ( e d s . ) ,  Water Q u a l i t y  C r i t e r i a ,  p .  30.  
s t a n d a r d s  by s t a t e  a n d / o r  agency i n  t h i s  c h a p t e r .  I n s t e a d ,  McKee and Wolf a r e  
r e l i e d  upon t o  p r e s e n t  t h e  most c u r r e n t  wa te r  q u a l i t y  s t a n d a r d s  of each s t a t e  o r  
r e g i o n .  Inadequac ies  i n  t h e s e  wa te r  q u a l i t y  s t a n d a r d s  can  b e  p a r t i a l l y  t r a c e d  
t o  weak o r  i n v a l i d  wa te r  q u a l i t y  c r i t e r i a .  T h e r e f o r e ,  t h i s  w r i t e r  i s  main ly  
i n t e r e s t e d  i n  i n v e s t i g a t i n g  t h e  s t a t u s ,  adequacy, and r e l e v a n c y  of e s t a b l i s h e d  
wate r  q u a l i t y  c r i t e r i a .  
I n d i c a t o r  Organisms and Pa thogen ic  B a c t e r i a  
S ince  pathogenic  organisms form t h e  b a s i s  f o r  d e a l i n g  w i t h  h e a l t h  a s p e c t s  
of d i r e c t  body c o n t a c t  and i n d i r e c t  body c o n t a c t  r e c r e a t i o n ,  d i s c u s s i o n .  should 
b e g i n  w i t h  d e t e c t i o n  and c o n t r o l  of t h e s e  organisms.  R e l i a b i l i t y  and s p e c i f i c . i t y  
i n  q u a l i t a t i v e  and q u a n t i t a t i v e  d e t e c t i o n  of organisms a r e  c r i t i c a l  t o  determin- 
i n g  t h e  f e a s i b i l i t y  of f u t u r e  r e c r e a t i o n a l  u s e  o r  s a f e t y  of c u r r e n t  u s e .  
The Nat iona l  Techn ica l  Advisory Committee on Water Q u a l i t y  C r i t e r i a  con- 
s i d e r e d  t h e  p resence  of pa thogen ic  b a c t e r i a  t o  b e  t h e  most u s e f u l  i n d i c a t o r  of 
con tamina t ion  b u t :  
t ime f a c t o r s ,  m u l t i p l i c i t y  and complexi ty  of t e s t s ,  economics of 
equipment and o t h e r  m a t e r i a l s ,  and manpower requ i rements  r u l e  o u t  
u s e  of pathogens  a s  c r i t e r i a  f o r  g e n e r a l  a p p l i c a t i o n .  The optimum 
s o l u t i o n  t h e n  becomes one of moni to r ing  a n  i n d i c a t o r  ~ r g a n i s m . ~  
The col i form group of b a c t e r i a  i s  g e n e r a l l y  used a s  an  i n d i c a t o r  of s a n i t a r y  
q u a l i t y  i n  e v a l u a t i n g  t h e  disease-producing p o t e n t i a l  of w a t e r .  U n t i l  r e c e n t l y ,  
t o t a l  c o l i f o r m s  was t h e  i n d i c a t o r  organism used f o r  e v a l u a t i o n .  The c r i t i c a l  
t a s k ,  however, l i e s  i n  q u a n t i f i c a t i o n  of c o l i f o r m s  be ing  c o n t r i b u t e d  from f e c a l  
m a t t e r .  
S i n c e  f e c e s  and u r i n e  of warm-blooded an imals  a r e  cons idered  t o  b e  more 
s i g n i f i c a n t  s o u r c e s  of water-borne pathogens  c a p a b l e  of i n f e c t i n g  man, an 
8 ~ b i d .  , pp. 33-62, 405-466. 
'u. s., F e d e r a l  Water P o l l u t i o n  C o n t r o l  A d m i n i s t r a t i o n ,  Report  of t h e  
N a t i o n a l  T e c h n i c a l  Advisory Committee on Water Q u a l i t y  C r i t e r i a  t o  t h e  S e c r e t a r y  
of t h e  I n t e r i o r ,  p .  11. 
a p p r o p r i a t e  i n d i c a t o r  w i t h  numerical  l i m i t s  was s e l e c t e d  t o  i n d i c a t e  contamina- 
t i o n  by e x c r e t a  of warm-blooded animals :  f e c a l  c o l i f o r m s .  The N a t i o n a l  Techni- 
c a l  Advisory Committee on  Water Q u a l i t y  C r i t e r i a  sugges ted  t h a t  t o t a l  c o l i f o r m s  
was n o t  a n  a c c u r a t e  i n d i c a t o r  of pa thogen ic  b a c t e r i a  i n  r e c r e a t i o n  w a t e r s  because  
o n l y  a  p o r t i o n  of t o t a l  c o l i f o r m s  may be  of f e c a l  o r i g i n .  
Approximately 95 p e r c e n t  of t h e  c o l i f o r m  organisms i n  t h e  f e c e s  of 
b o t h  b i r d s  and mammals y i e l d  p o s i t i v e  f e c a l  c o l i f o r m  t e s t s  . . . 
t h e  u s e  of f e c a l  c o l i f o r m s  as a n  i n d i c a t o r  does  n o t  add t o  t h e  
complexi ty  o r  expense of modi to r ing .  1 0  
The p resence  of f e c a l  c o l i f o r m  organisms i n d i c a t e s  r e c e n t  and p o s s i b l y  dangerous  
contaminat  i o n .  11 
More r e s e a r c h  i s  r e q u i r e d  t o  de te rmine  t h e  c o r r e l a t i o n  of v a r i o u s  i n d i c a t o r  
organism l e v e l s  t o  s p e c i f i c  water-borne d i s e a s e s .  For example, t h e  F.W.P.C.A.'s 
12 San tee  R e c r e a t i o n  P r o j  e c t  c o r r e l a t e d  t h e  p r e v a l e n c e  of v i r u s  w i t h  f e c a l  c o l i -  
form c o n c e n t r a t i o n s  fo l lowing  sewage t r e a t m e n t .  V i r u s  l e v e l s  fo l lowing  secondary 
was te  t r e a t m e n t  were found t o  be  one v i r u s  p a r t i c l e  pe r  10,000 f e c a l  c o l i f o r m s .  
Based on t h e s e  f i n d i n g s ,  b a t h i n g  w a t e r s  w i t h  400 f e c a l  c o l i f o r m s  per  100 m l .  
could  be  expected t o  have 0.02 v i r u s  p a r t i c l e s  p e r  100 m l .  I n c r e a s e d  knowledge 
of r e l i a b l e  i n d i c a t o r  organisms and t h e i r  c o r r e l a t i o n  t o  pa thogen ic  b a c t e r i a  
l e v e l s  and v i r a l  c o n c e n t r a t i o n s  i s  e s s e n t i a l  t o  i n s u r i n g  m i c r o b i o l o g i c a l l y  s a f e  
wa te r  f o r  body c o n t a c t  r e c r e a t i o n .  
Water Q u a l i t y  C r i t e r i a  f o r  R e c r e a t i o n  
C u r r e n t l y ,  t h e  p u b l i c  h e a l t h  and s a f e t y  wa te r  q u a l i t y  c r i t e r i a  developed by 
t h e  F e d e r a l  Water P o l l u t i o n  C o n t r o l  A d m i n i s t r a t i o n ' s  N a t i o n a l  T e c h n i c a l  Advisory 
I11bid., p.  22. 
T J  s , F e d e r a l  Water P o l l u t i o n  C o n t r o l  A d m i n i s t r a t i o n ,  San tee  R e c r e a t i o n  
P r o j e c t ,  F i n a l  Repor t  ( C i n c i n n a t i ,  Ohio: F e d e r a l  Water P o l l u t i o n  C o n t r o l  
A d m i n i s t r a t i o n ,  1 9 6 7 ) ,  pp. 26-38. 
Committee on Water Q u a l i t y  c r i t e r i a 1 3  and v a r i o u s  s t a t e  agenc ies14  a r e  t h e  o n l y  
e s t a b l i s h e d  wate r  c r i t e r i a  f o r  r e c r e a t i o n .  Cons iderab le  e f f o r t  h a s  focused 
r e c e n t l y  on b o t h  more p r e c i s e  q u a n t i t a t i v e  measurement of wa te r  q u a l i t y  v a r i -  
a b l e s  and d e t e r m i n a t i o n  of more r e l e v a n t  c r i t e r i a  by which wate r  can  b e  
e v a l u a t e d  f o r  r e c r e a t i o n a l  use .  Recent s t u d i e s  by t h e  F .W.P . c . A . ~ ~  have c l a r i -  
f i e d  t h e  t echn iques  of measurement and i n t e r p r e t a t i o n  of t h r e e  i n d i c a t o r  organ- 
i s m s ,  namely, t o t a l  c o l i f o r m ,  f e c a l  c o l i f o r m ,  and f e c a l  s t r e p o t c o c c i  concen t ra -  
t i o n s .  T h e i r  work s e r v e s  a s  a  b a s i s  f o r  more r a t i o n a l  d e c i s i o n  making r e g a r d i n g  
p o t e n t i a l  h e a l t h  hazards  of a  p a r t i c u l a r  body of w a t e r  f o r  d i r e c t  body c o n t a c t  
r e c r e a t i o n a l  u s e .  
The F.W.P.C.A. h a s  developed s a n i t a r y  c r i t e r i a  f o r  "de f a c t o , "  a s  w e l l  a s  
d e s i g n a t e d  r e c r e a t i o n a l  wa te r  u s e s .  I n  do ing  s o ,  t h e y  r e c o g n i z e  t h e  unden iab le  
a t t r a c t i o n  of water  t o  human b e i n g s .  Man w i l l  u s e  wa te r  f o r  r e c r e a t i o n  whether 
o r  no t  a n  a r e a  i s  managed o r  des igna ted  f o r  such u s e .  The s a n i t a r y  c r i t e r i a  f o r  
"de f a c t o "  r e c r e a t i o n a l  u s e  a r e  a s  f o l l o w s :  
S u r f a c e  w a t e r s  should  b e  s u i t a b l e  f o r  u s e  i n  secondary c o n t a c t  
r e c r e a t  i o n - - a c t i v i t  i e s  n o t  i n v o l v i n g  s i g n i f i c a n t  r i s k s  of inges -  
t ion--wi thout  r e f e r e n c e  t o  o f f i c i a l  d e s i g n a t i o n  of r e c r e a t i o n  a s  a  
wa te r  u s e  . . . s u r f a c e  w a t e r s  should  b e  main ta ined  i n  a  c o n d i t i o n  
t o  minimize p o t e n t i a l  h e a l t h  h a z a r d s  by u t i l i z i n g  f e c a l  c o l i f o r m  
c r i t e r i a .  I n  t h e  absence of l o c a l  e p i d e m i o l o g i c a l  e x p e r i e n c e ,  t h e  
Subcommittee recommends an  a v e r a g e  n o t  exceeding 2,000 f e c a l  c o l i -  
forms per  100 m l  and a  maximum of 4,000 per  100 m l ,  except  i n  
s p e c i f i e d  mixing zones a d j a c e n t  t o  o u t f a l l s .  16 
13u. s., F e d e r a l  Water P o l l u t i o n  C o n t r o l  A d m i n i s t r a t i o n ,  Report  of t h e  
N a t i o n a l  Techn ica l  Advisory Committee on Water Q u a l i t m i t e r i a  t o  t h e  S e c r e t a r y  
of t h e  I n t e r i o r ,  pp. 3-16. 
l4~cbCee and Wolf ( e d s . ) ,  Water Q u a l i t y  C r i t e r i a ,  pp.  118-121. 
15LT. S. , F e d e r a l  Water P o l l u t i o n  C o n t r o l  A d m i n i s t r a t i o n ,  S a n t e e  R e c r e a t i o n  
P r o j e c t ,  F i n a l  Repor t ,  pa .  38-42. 
16u.  s . ,  Federa , l  Water P o l l u t i o n  C o n t r o l  A d m i n i s t r a t i o n ,  Repor t  of t h e  
N a t i o n a l  Techn ica l  Advisory Committee on Water Q u a l i t y  C r i t e r i a  t o  t h e  S e c r e t a r y  
of t h e  I n t e r i o r ,  D. 9 .  
I n  c o n t r a s t  t o  c r i t e r i a  f o r  g e n e r a l  u s e  of s u r f a c e w a t e r s ,  wa te r  q u a l i t y  c r i t e r i a  
have been e s t a b l i s h e d  f o r  d i r e c t  and i n d i r e c t  body c o n t a c t  u s e s  where r e c r e a t i o n  
i s  d e s i g n a t e d  f o r  water  q u a l i t y  management purposes:  
A s  determined by m u l t i p l e - t u b e  f e r m e n t a t i o n  o r  membrane f i l t e r  pro- 
c e d u r e s  and based on a  minimum of no t  l e s s  t h a n  f i v e  samples t a k e n  
over  n o t  more t h a n  a  30-day p e r i o d ,  t h e  f e c a l  c o l i f o r m  c o n t e n t  of 
pr imary c o n t a c t  r e c r e a t i o n  w a t e r s  s h a l l  n o t  exceed a l o g  mean of 
200/100 m l ,  nor s h a l l  more t h a n  1 0  p e r c e n t  of t o t a l  samples d u r i n g  
any 30-day p e r i o d  exceed 400/100 m1.17 
I n  w a t e r s  d e s i g n a t e d  f o r  r e c r e a t i o n  u s e s  o t h e r  t h a n  pr imary c o n t a c t  
r e c r e a t i o n ,  t h e  Subcommittee recommends t h a t  t h e  f e c a l  c o l i f o r m  
c o n t e n t  as determined by e i t h e r  m u l t i p l e - t u b e  f e r m e n t a t i o n  o r  
membrane f i l t e r  t e c h n i q u e s ,  should  n o t  e x c e e d . a  l o g  mean of 
1 ,000/100 m l ,  nor e q u a l  o r  exceed 2,000/100 m l  i n  more t h a n  
1 0  p e r c e n t  of t h e  samples.18 
The Antelope V a l l e y ,  C a l i f o r n i a  Wastewater Reclamat i o n  pro  ject19 e s t a b l i s h e d  
minimum wate r  q u a l i t y  c r i t e r i a  f o r  i n d i r e c t  body c o n t a c t  r e c r e a t i o n a l  w a t e r  
re -use .  T h e i r  minimum c r i t e r i a  were: 
1 )  T u r b i d i t y  of l e s s  t h a n  1 0  Jackson  Candle T u r b i d i t y  U n i t s  (JTU) 
2) Phosphate  c o n c e n t r a t i o n  of less t h a n  .5 mg/l 
3 )  pH of l e s s  t h a n  8 .0  
4)  Low c o n c e n t r a t i o n  of chemical  oxygen demand (COD) and b i o l o g i c a l  
oxygen demand (BOD) 
5) Algae c o u n t s  of less than  10,00O/ml. 
.6) T r e a t e d  wate r  in tended  f o r  r e c r e a t i o n a l  u s e  s h a l l  c o n t a i n  no t  more than 
2.2 c o l i f o r m  organisms per  100 m l .  (MPN) 2  0  
"LOS Angeles , Department of County Engineer ,  F i n a l  Report  , Waste Water 
Reclamation P r o j e c t  f o r  Antelope Val ley  Area (Los Angeles,  C a l i f o r n i a :  County 
of Los Angeles,  1968) .  
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T h i s  r e c l a m a t i o n  p r o j e c t  r e p o r t  n o t e s  t h a t  t h e  f i n a l  p roduc t  w a t e r  was s u i t a b l e  
f o r  s p o r t  f i s h i n g  and b o a t i n g  u s e ,  b u t  d i r e c t  body c o n t a c t  u s e  of t h e  r e c l a i m e d  
w a t e r  r e q u i r e d  f u r t h e r  s t u d y  and t e s t i n g .  
Water m i c r o b i o l o g i c a l l y  s u i t a b l e  f o r  d i r e c t  body c o n t a c t  r e c r e a t i o n  i s  a  
d e s i r a b l e  g o a l  f o r  a l l  w a t e r s  d e s i g n a t e d  f o r  r e c r e a t i o n a l  u s e  b e c a u s e  h e a l t h  
h a z a r d s  a r e  minimized.  However, t h e  q u a l i t y  l e v e l s  r e q u i r e d  f o r  d i r e c t  body 
c o n t a c t  r e c r e a t i o n  a r e  o f t e n  l a c k i n g ,  and u s e  must t h e n  b e  r e s t r i c t e d  t o  
i n d i r e c t  body c o n t a c t  r e c r e a t i o n .  
I n  a d d i t i o n  t o  m i c r o b i o l o g i c a l  r e q u i r e m e n t s ,  t h e  N a t i o n a l  T e c h n i c a l  
Advisory  Subcommittee e s t a b l i s h e d  s a f e t y - o r i e n t e d  w a t e r  q u a l i t y  c r i t e r i a  f o r  pH 
and c l a r i t y .  The pH v a l u e s  were e s t a b l i s h e d  f o r  d i r e c t  body c o n t a c t  r e c r e a t i o n a l  
w a t e r s  b e c a u s e  of t h e  r e s u l t i n g  p o t e n t i a l s  f o r  eye  i r r i t a t i o n .  A d e v i a t i o n  of 
0 . 1  u n i t  from t h e  normal pH of t h e  eye  may r e s u l t  i n  d i s c o m f o r t ,  w h i l e  a p p r e c i -  
2  1 
a b l e  d e v i a t i o n  w i l l  c a u s e  s e v e r e  p a i n .  I n  d i r e c t  body c o n t a c t  r e c r e a t i o n a l  
w a t e r s ,  pH shou ld  b e  w i t h i n  t h e  r a n g e  of 6.5-8.3 e x c e p t  when due  t o  n a t u r a l  
c a u s e s .  I n  no c a s e  shou ld  DH b e  less t h a n  5 .0  o r  more t h a n  9 . 0 .  
C l a r i t y  i n  r e c r e a t i o n a l  w a t e r s  i s  h i g h l y  d e s i r a b l e  f o r  v i s u a l  a p p e a l  and 
s a f e t y ,  b u t  v a r i a t i o n s  a c c o r d i n g  t o  l o c a l  c o n d i t i o n s  makes i t  d i f f i c u l t  t o  s e t  
a b s o l u t e  c l a r i t y  c r i t e r i a .  The F.W.P.C.A. n o t e s  t h a t  f o r  d i r e c t  body c o n t a c t  
r e c r e a t i o n a l  w a t e r s ,  " c l a r i t y  should  b e  such  t h a t  a  S e c c h i  d i s c  i s  v i s i b l e  a t  a  
minimum d e p t h  of 4 f e e t .  1122 
E x c e s s i v e l y  h i g h  wa te r  t e m p e r a t u r e s  may l e s s e n  t h e  p l e a s u r e  of  some w a t e r  
c o n t a c t  a c t i v i t i e s ,  c a u s e  u n d e s i r a b l e  p h y s i o l o g i c a l  e f f e c t s  a f t e r  prolonged 
2 1 ~ .  W .  Mood, "The Role  of  Some Physico-chemical  P r o p e r t i e s  of  Water a s  
C a u s a t i v e  Agents  of Eye I r r i t a t i o n  of Swimmers," Repor t  of  t h e  N a t i o n a l  T e c h n i c a l  
Advisory  Committee t o  t h e  S e c r e t a r y  of t h e  I n t e r i o r  (Washington,  D . C . :  U.S. 
F e d e r a l  Water P o l l u t i o n  C o n t r o l  A d m i n i s t r a t i o n ,  1 9 6 8 ) ,  pp.  15-16. 
"21. s . ,  F e d e r a l  Water P o l l u t i o n  C o n t r o l  A d m i n i s t r a t i o n ,  Repor t  of t h e  
N a t i o n a l  T e c h n i c a l  Advisory  Committee on Water Q u a l i t y  C r i t e r i a  t o  t h e  S e c r e t a r y  
of t h e  I n t e r i o r ,  p .  1 3 .  
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immersion, and u p s e t  t h e  a q u a t i c  b i o t a  caus ing  c o n d i t i o n s  incompat ib le  w i t h  
r e c r e a t i o n a l  u s e .  I t  h a s  been determined t h a t  h i g h  wate r  t empera tu res  l i m i t  
t h e  d i s s i p a t i o n  of body h e a t ,  and through t h e  e l e v a t i o n  of t h e  deep body 
tempera tu re ,  s e r i o u s  p h y s i o l o g i c a l  e f f e c t s  may be  produced. 23 I n  d i r e c t  body 
c o n t a c t  r e c r e a t i o n a l  w a t e r s ,  excep t  where caused by n a t u r a l  c o n d i t i o n s ,  maximum 
wate r  t empera tu re  should n o t  exceed 30C (85OF). 24 
Except f o r  m i c r o b i o l o g i c a l  c r i t e r i a  e s t a b l i s h e d  t o  r e s t r i c t  water-borne 
d i s e a s e s ,  no q u a l i t y  requ i rements  have been q u a n t i t a t i v e l y  e s t a b l i s h e d  t o  
minimize eye ,  e a r ,  nose ,  t h r o a t ,  and s k i n  i n f e c t i o n s  and g a s t r o - i n t e s t i n a l  ill- 
n e s s  r e s u l t i n g  from d i r e c t  body c o n t a c t  r e c r e a t i o n .  These  d e l e t e r i o u s  h e a l t h  
e f £ e c t s  have gone l a r g e l y  unnot iced because  of t h e i r  l a c k  of epidemic propor- 
t i o n s  and t h e  inadequacy of s t u d i e s  c o r r e l a t i n g  e p i d e m i o l o g i c a l  d a t a  on water-  
b o r n e ' d i s e a s e s  w i t h  v a r y i n g  d e g r e e s  of p o l l u t i o n .  A s  a r e s u l t  of t h i s  incon- 
c l u s i v e  r e s e a r c h ,  McKee and Wolf and o t h e r s  recommend t h a t  some of t h e  s t r i c t  
b a c t e r i a l  r equ i rements  f o r  w a t e r s  used f o r  d i r e c t  body c o n t a c t  u s e  b e  r e l a x e d .  25 
While c a l l i n g  a t t e n t i o n  t o  t h e  need f o r  w a t e r  t empera tu re  c r i t e r i a  and 
t h e s e  o t h e r  r e q u i r e m e n t s ,  t h e  N a t i o n a l  T e c h n i c a l  Advisory Committee on Water + 
Q u a l i t y  C r i t e r i a  n o t e s  t h a t  i t  was faced  w i t h  a  dilemma--that of ba lanc ing  
r e a s o n a b l e  s a f e g u a r d s  f o r  p u b l i c  h e a l t h  and p h y s i c a l  wel l -being a g a i n s t  p o s s i b l e  
undue r e s t r i c t i o n s  on  a v a i l a b i l i t y  of w a t e r s  f o r  c o n t a c t  r e c r e a t i o n . 2 6  I n  com- 
promising water  q u a l i t y  c r i t e r i a  f o r  r e c r e a t i o n  w i t h  t h e  r e a l i t y  o f  p rov id ing  
r e c r e a t i o n a l  o p p o r t u n i t i e s ,  t h e  Committee r i s k s  l o s i n g  s i g h t  of t h e  v e r y  essence  
2 5 ~ c ~ e e  and Wolf ( e d s . ) ,  Water Q u a l i t y  C r i t e r i a ,  pp. 119-20. 
2 6 1 J . ~ .  , F e d e r a l  Water P o l l u t i o n  Cont ro l  A d m i n i s t r a t i o n ,  Repor t  of t h e  
N a t i o n a l  T e c h n i c a l  Advisory Committee on Water Q u a l i t y  C r i t e r i a  t o  t h e  S e c r e t a r y  
of t h e  I n t e r i o r ,  p .  11. 
of r e c r e a t i o n a l  wa te r  q u a l i t y  c r i t e r i a  a s  w e l l  a s  t h e  f a c t  t h a t  r e c r e a t i o n  i s  a  
shared  u s e  of water  a long  w i th  i n d u s t r i a l ,  mun ic ipa l ,  and o t h e r  u se s .  I f  
inadequa te  q u a l i t y  requirements  a r e  e s t a b l i s h e d  a s  s t a n d a r d s ,  wa t e r s  c u r r e n t l y  
of high q u a l i t y  may be p rese rved  on ly  t o  t h e  n a t u r e  and l e v e l  of t h e s e  minimum 
s t a n d a r d s ,  p rov id ing  a  q u a l i t y  of wate r  t h a t  i s  m i c r o b i o l o g i c a l l y  s a f e  bu t  of 
dubious  v a l u e  f o r  producing r e c r e a t i o n .  
Some water  d e t e r i o r a t i o n  unavoidably a c c o m ~ a n i e s  t h e  growth of munic ipa l i -  
t i e s  and t h e  development of i n d u s t r i a l  and a g r i c u l t u r a l  r e s o u r c e s .  P r i o r i t i e s  
of water  u se  a r e  l a r g e l y  a  ma t t e r  of r e g i o n a l  concern i n f l uenced  by h i s t o r i c a l ,  
economic, and p o l i t i c a l  f a c t o r s .  Usua l ly  i t  can  be surmised t h a t  t h e  h ighe r  t h e  
p r i o r i t y ,  t h e  more comprehensive t h e  water  q u a l i t y  g o a l s  w i l l  be  t o  i n s u r e  t h i s  
water  u se .  While t h e  i n c r e a s i n g  economic importance of t h e  r e c r e a t i o n a l  u se  of 
water  has  been recognized w i th  t h e  adopt ion  of U.S. Sena te  Document No. 97,  t h i s  
i n c r e a s i n g  economic importance h a s  no t  been adequa t e ly  r e f l e c t e d  i n  t h e  e s t ab -  
l i shment  of water  q u a l i t y  goa l s  necessa ry  t o  suppor t  optimum r e c r e a t i o n a l  u se .  
Perhaps t h i s  f a i l u r e  may be  a t t r i b u t e d  t o  i n a b i l i t i e s  t o  adequa te ly  p r i c e  t h e  
r e c r e a t i o n  exper ience  and t h e  secondary b e n e f i t s  of economic impact .  Rut a s  
~ o o r e ~ ~  p o i n t s  o u t ,  i t  is no t  t h e  f u n c t i o n  of bene f i t - co s t  a n a l y s i s  t o  s e t  water  
q u a l i t y  g o a l s  o r  t o  p rov ide  economic j u s t i f i c a t i o n  f o r  one l e v e l  of water  q u a l i t y  
a g a i n s t  ano the r .  These requ i rements  should be e s t a b l i s h e d  by s c i e n t i f i c  i n v e s t i -  
g a t i o n  of t h e  p h y s i c a l ,  chemical ,  b i o l o g i c a l ,  and consequen t i a l  psycholog ica l  
f a c t o r s  involved.  E f f e c t i v e  water  p o l l u t i o n  c o n t r o l  ha s  been e s t a b l i s h e d  a s  
n a t i o n a l  p o l i c y ,  bu t  t h i s  p o l i c y  w i l l  no t  be implemented i n s o f a r  a s  r e c r e a t i o n a l  
u se  i s  concerned u n l e s s  t h e  water  q u a l i t y  requirements  f o r  t h i s  u s e  a r e  bo th  
s c i e n t i f i c a l l y  e s t a b l i s h e d  and p o l i t i c a l l y  accep ted .  While a  p a r t i c u l a r  water-  
body may meet t h e  p r e s e n t l y  e s t a b l i s h e d  c r i t e r i a ,  i t  may s t i l l  r e c e i v e  a  minimum 
- 
2 7 ~ .  G .  Xoore, J r . ,  "Water Q u a l i t y  Management i n  T r a n s i t i o n , "  r e p r i n t e d  
from C i v i l  Engineer ing J o u r n a l ,  ( June ,  1968) ,  n .p .  
of r e c r e a t i o n a l  u s e  because  t h e  wa te r  is perce ived  by r e c r e a t i o n  u s e r s  a s  b e i n g  
p o l l u t e d ,  nox ious ,  o r  o t h e r w i s e  u n s a t i s f a c t o r y .  
During h i s  l e i s u r e ,  man views t h e  q u a l i t y  of a s p e c i f i c  waterbody i n  a  much 
d i f f e r e n t  manner t h a n  does  a  chemist  r e s p o n s i b l e  f o r  b i o l o g i c a l  and chemical  
w a t e r  q u a l i t y  moni to r ing .  T h i s  is perhaps  a n  i n d i c a t i o n  of an  ex t remely  weak 
r e l a t i o n s h i p  between wate r  q u a l i t y  as measured by c o n v e n t i o n a l  c r i t e r i a  and 
a c t u a l  r e c r e a t i o n a l  u s e  o f  a  waterbody a t  a p a r t i c u l a r  p o i n t  i n  t i m e .  S ince  
1961, t h e  San tee  R e c r e a t i o n  P r o j e c t  h a s  o p e r a t e d  r e c r e a t i o n a l  l a k e s  s u p p l i e d  
w i t h  recla imed wastewater  p rocessed  from t h e  e f f l u e n t  o f  t h e  community's 
secondary sewage t r e a t m e n t  p l a n t .  The p r o j e c t  h a s  demonstra ted t h a t  p u b l i c  
a c c e p t a n c e  of rec la imed  wate r  is l a r g e l y  based on p e r c e p t i o n  of such e s t h e t i c  
f a c t o r s  a s  v i s u a l  and o l f a c t o r y  c o n d i t i o n s .  28 
~ t e v e n s o n ~ ~  n o t e s  t h a t  t h e  wa te r  used f o r  d i r e c t  body c o n t a c t  r e c r e a t i o n a l  
a c t i v i t i e s  must conform t o  t h r e e  g e n e r a l  c o n d i t i o n s :  ( a )  t h e y  must b e  
e s t h e t i c a l l y  e n j o y a b l e ,  i . e . ,  f r e e  from obnoxious f l o a t i n g  o r  suspended sub- 
s t a n c e s ,  o b j e c t i o n a b l e  c o l o r ,  and f o u l  o d o r s ;  (b)  t h e y  must c o n t a i n  no sub- 
s t a n c e s  t h a t  a r e  t o x i c  upon i n g e s t i o n  o r  i r r i t a t i n g  t o  t h e  s k i n  o r  eyes  of 
human b e i n g s ;  and ( c )  t h e y  must b e  r e a s o n a b l y  f r e e  from pa thogen ic  organisms.  
Water q u a l i t y  s t a n d a r d s  have seldom d e f i n e d  t h e  f i r s t  two c o n d i t i o n s  i n  any b u t  
g e n e r a l  q u a l i t a t i v e  t e rms .  While n o t i n g  t h a t  t h e  e s t h e t i c  v a l u e s  of wa te r  need 
t o  b e  recognized  and p r o t e c t e d ,  t h e  N a t i o n a l  T e c h n i c a l  Advisory Committee on 
Water Q u a l i t y  C r i t e r i a  d i d  n o t  q u a n t i t a t i v e l y  r e l a t e  t h e s e  e s t h e t i c  c o n d i t i o n s  
t o  human requ i rements  t o  e s t a b l i s h  l e v e l s  of wa te r  q u a l i t y  accep tance .  Persons  
have v a r y i n g  s t a n d a r d s  of e s t h e t i c  a c c e p t a n c e  which a r e  met o r  n o t  m e t  depending 
upon t h e i r  e x p e c t a t i o n s  f o r  an  exper ience .  I f  a  r e c r e a t i o n a l  e x p e r i e n c e  f a i l s  
2 8 ~ .  s . ,  F e d e r a l  Water P o l l u t i o n  C o n t r o l  A d m i n i s t r a t i o n ,  S a n t e e  R e c r e a t i o n  
P r o j e c t ,  F i n a l  Repor t ,  pp.  1-13. 
2 9 ~ .  H.  S tevenson,  "S tud ies  of Bathing Water Q u a l i t y  and H e a l t h , "  
r e p r i n t e d  from American J o u r n a l  of P u b l i c  H e a l t h ,  43(5)  (May,. 1953) ,  2. 
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t o  meet a  p e r s o n ' s  e x p e c t a t i o n s  due t o  o b j e c t i o n a b l e  wa te r  c o n d i t i o n s ,  t h e  
i n d i v i d u a l  has  a  v a r i e t y  of b e h a v i o r a l  choices--he may n o t  r e t u r n ,  t h e r e b y  
d imin i sh ing  t h e  economic and s o c i a l  v a l u e  of t h e  s i t e ;  o r  h e  may r e t u r n  because  
of t ime and c o s t  l i m i t a t i o n s  t h a t  r e s t r i c t  a l t e r n a t i v e  behav ior  and,  i n  doing 
s o ,  lower h i s  e x p e c t a t i o n s  f o r  environmental  q u a l i t y  and a c c e p t  an  i n f e r i o r  
e x p e r i e n c e .  
While a  r e c r e a t i o n  e x p e r i e n c e  i n v o l v e s  a  t o t a l  human i n t e r a c t i o n  w i t h  t h e  
environment which may o r  may n o t  be  s a t i s f y i n g ,  c u r r e n t  p h y s i c a l ,  chemica l ,  and 
b i o l o g i c a l  water  q u a l i t y  s t a n d a r d s  i g n o r e  human a t t i t u d e s  and t h e i r  consequent 
b e h a v i o r a l  r e s p o n s e s  t h a t  have c o n s i d e r a b l e  e c o l o g i c a l  and economic i m p l i c a t i o n s .  
Psycho log ica l  r equ i rements  must t h e r e f o r e  b e  acknowledged s i n c e  r e c r e a t i o n a l  u s e  
accounts  f o r  a  c o n s i d e r a b l e  amount of b e n e f i t s  i n  t h e  economic j u s t i f i c a t i o n  of 
both  p r o j e c t  development and p o l l u t i o n  c o n t r o l .  Within  an economic framework, 
any d e c r e a s e  i n  r e c r e a t i o n a l  u s e  r e l a t e d  t o  l a c k  of human accep tance  must be  
cons idered  a  c o s t  of wa te r  p o l l u t i o n .  
3  0 Wi l leke  sought  t o  de te rmine  how many peop le  r e f r a i n  from p a r t i c i p a t i o n  
i n  wa te r -o r ien ted  r e c r e a t i o n  on San F r a n c i s c o  Bay because  of t h e i r  p e r c e p t i o n s  
of s e l e c t e d  a s p e c t s  of water  q u a l i t y .  These p e r c e p t i o n s  a r e  based on an  i n d i -  
v i d u a l ' s  e s t h e t i c  accep tance  s t a n d a r d s  which a r e  i n  t u r n  a  product  of h i s  
b e l i e f s  and a t t i t u d e s .  The d i f f i c u l t y  i n  e s t a b l i s h i n g  p s y c h o l o g i c a l  water  
q u a l i t y  c r i t e r i a  i s  a p p a r e n t  when i t  i s  r e a l i z e d  t h a t  i n d i v i d u a l s  have both 
v a r y i n g  s t a n d a r d s  of e s t h e t i c  accep tance  and v a r y i n g  p e r c e p t i o n s  of t h e i r  
environment.  For example, t h e  wa te r  t h a t  i s  cons idered  "accep tab le"  f o r  d i r e c t  
body c o n t a c t  r e c r e a t i o n  by t h e  u rban  d w e l l e r  may be cons idered  a s  "noxious" or  
" g r o s s l y  p o l l u t e d "  by a  person of r u r a l  background o r  even a n o t h e r  urban d w e l l e r  
who h a s  been exposed t o  h i g h e r  q u a l i t y  r e c r e a t i o n a l  w a t e r s .  
30 G .  E .  Wi l l eke ,  E f f e c t s  of Water P o l l u t i o n  i n  San F r a n c i s c o  Bay, P r o j e c t  
on Engineering--Economic P lann ing ,  Report  EEP-29 ( S t a n f o r d ,  C a l i f o r n i a :  
S tanford  U n i v e r s i t y ,  1968) .  
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To what d e g r e e  do p e o p l e ' s  apprehens ions  ( b e l i e f s  and a t t i t u d e s )  abou t  a 
p a r t i c u l a r  waterbody a f f e c t  t h e i r  r e c r e a t i o n a l  behav ior?  With a random sample 
of 914 a d u l t s ,  Wi l l eke  e s t a b l i s h e d  t h e  f o l l o w i n g  r e s p o n s e s  t o  p o l l u t i o n  i n  San 
F r a n c i s c o  Bay. "About 20 p e r c e n t  s a i d  t h a t  t h e y  r e f r a i n  from swimming i n  t h e  
Bay because  of p o l l u t i o n .  The comparable f i g u r e  f o r  w a t e r  s k i i n g  i s  about  5  
p e r c e n t ;  f o r  f i s h i n g  2 p e r c e n t ;  and f o r  b o a t i n g  o r  s a i l i n g ,  abou t  2 p e r c e n t . "  
U n f o r t u n a t e l y ,  a n a l y s i s  d i d  n o t  r e v e a l  t h e  p o l l u t i o n  c h a r a c t e r i s t i c s  t o  which 
i n d i v i d u a l s  were responding .  While Wi l leke  probed o n l y  h e a l t h  apprehens ions  
r e l a t e d  t o  wa te r -o r ien ted  r e c r e a t i o n  b e h a v i o r ,  h i s  s t u d y  i d e n t i f i e s  a need t o  
i n v e s t i g a t e  t h e  e f f e c t s  of d i s s a t i s f a c t i o n  w i t h  s p e c i f i c  wa te r  q u a l i t y  charac-  
t e r i s t i c s  on p a r t i c i p a t i o n .  H e  found t h a t  peop le  who b e l i e v e d  c o n t a c t  w i t h  
wa te r  would b e  harmful  t o  h e a l t h  a r e  much more l i k e l y  t o  s a y  t h a t  they  do no t  
p a r t i c i p a t e  i n  wa te r -o r ien ted  r e c r e a t i o n  because  of t h e  u n e s t h e t i c  n a t u r e  of 
t h e  w a t e r .  
It  i s  abundan t ly  c l e a r  t h a t  t h e  unknown f a c t o r s  a f f e c t i n g  wate r  q u a l i t y  
requ i rements  f o r  r e c r e a t i o n  outweigh t h e  known f a c t o r s .  P rocedures  have n o t  y e t  
been developed t o  e v a l u a t e  t h e  q u a l i t y  of r e c r e a t i o n  i n  r e l a t i o n  t o  wa te r  
q u a l i t y .  Research e f f o r t  must b e  a c c e l e r a t e d  and r e l a t e d  t o  a  c o n c e p t u a l i z a t i o n  
of r e c r e a t i o n  t h a t  p l a c e s  h i g h  p r i o r i t y  on t h e  q u a l i t y  of r e c r e a t i o n ,  a s  d e t e r -  
mined by s t u d i e s  of u s e r  group a t t i t u d e s  and s a t i s f a c t i o n s .  
Methods of Main ta in ing  Water Q u a l i t y  
I n t r o d u c t i o n  
Abatement of p o l l u t i o n  through t h e  c o n s t r u c t i o n  of sewers  and wastewater  
t r ea tment  f a c i l i t i e s  h a s  t r a d i t i o n a l l y  been t h e  r e s p o n s i b i l i t y  of l o c a l  govern- 
ment. S t a r t i n g  i n  1956 w i t h  t h e  enactment of t h e  F e d e r a l  Water P o l l u t i o n  C o n t r o l  
Ac t ,  t h e  F e d e r a l  government assumed a d e g r e e  of r e s p o n s i b i l i t y  i n  t h i s  f i e l d  
-
th rough  a program of g r a n t s  t o  m u n i c i p a l i t i e s  f o r  c o n s t r u c t i o n  of t r e a t m e n t  
works. F e d e r a l ,  s t a t e ,  and l o c a l  governments a r e  now a l l  involved i n  mainta in-  
i ng  water  q u a l i t y  f o r  r e c r e a t i o n  t oge the r  w i th  o t h e r  water  u s e s .  Many of t h e s e  
o t h e r  u s e s  have c o n f l i c t i n g  requ i rements ,  making p o l l u t i o n  c o n t r o l  more complex. 
The i r  approaches t o  main ta in ing  water  q u a l i t y  r equ i r ed  f o r  r e c r e a t i o n  inc lude :  
(1)  s a n i t a r y  was te  t r e a tmen t ,  (2)  advanced waste  t r e a tmen t ,  (3) low-flow augmenta- 
t i o n ,  (4 )  l i m i t e d  impoundment and t r e a tmen t  of p o l l u t e d  w a t e r ,  and (5) enforce-  
ment of water  q u a l i t y  s t anda rds .  
S a n i t a r y  Waste Treatment 
Methods of s a n i t a r y  waste  t rea tment  f o r  a l t e r i n g  c h a r a c t e r i s t i c s  of l i q u i d  
was tes  i nc lude  t h e  fo l lowing:  (1)  p r e l im ina ry  t r e a t m e n t ,  (2) primary t r e a tmen t ,  
and (3 )  secondary treatment.31 Pre l iminary  t r e a tmen t  i nc ludes  p rocesses  t h a t  do 
no t  s i g n i f i c a n t l y  reduce p o l l u t i o n a l  s t r e n g t h  of was tes  bu t  which s e r v e  t o  pre- 
pa r e  waste  f o r  t rea tment  by a l t e r i n g  waste  c h a r a c t e r i s t i c s .  These t r e a tmen t s  
f nc lude  s c r een ing ,  g r i t  removal,  and v r e a e r a t i o n .  
Sewage and i n d u s t r i a l  wastes  a r e  g iven  primary t r e a tmen t  t o  reduce  s o l i d s  
t h a t  form s ludge  banks and u n s i g h t l y  c o n d i t i o n s ,  t o  reduce  food a v a i l a b l e  t o  
microorganisms and r e s u l t a n t  d e p l e t i o n  of DO,  and t o  p r epa re  sewage f o r  addi-  
t i o n a l  t r e a tmen t .  Primary t r e a tmen t  i nvo lve s  s c r een ing  and sed imenta t ion  tanks  
t h a t  s e p a r a t e  raw sewage i n t o  a  water  component and a  s ludge  component. 32 Af t e r  
primary t r e a t m e n t ,  t h e  water  component s t i l l  c o n t a i n s  s i g n i f i c a n t  amounts of 
d i s so lved  and c o l l o i d a l  a o l l u t a n t s  una f f ec t ed  by primary t r e a tmen t .  The water  
component can be d i scharged  a f t e r  d i s i n f e c t i o n  o r  g iven  a d d i t i o n a l  t r ea tment  t o  
remove r e s i d u a l  p o l l u t a n t s .  The s ludge  component cannot be d i scharged  and must 
J I  T. L .  W i l l r i c h  and N .  V. Hines ( e d s . ) ,  Water P o l l u t i o n  Cont ro l  and Abate- 
ment (Ames, Iowa: Iowa S t a t e  Un ive r s i t y  P r e s s ,  1967) ,  p .  25. 
3 2 ~ a t i o n a l  Assoc i a t i on  of Count ies ,  Community -- Action Program f o r  Water 
P o l l u t i o n  Cont ro l  (Washington, D . C . :  Na t iona l  Assoc i a t i on  of Count ies ,  1967) ,  
p .  69.  
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r e c e i v e  f u r t h e r  t r e a t m e n t .  Anaerobic d i g e s t i o n  t r e a t m e n t  m a i n t a i n s  s l u d g e  under 
c o n d i t i o n s  e n a b l i n g  convers ion  of o r g a n i c  s o l i d s  t o  o r g a n i c  a c i d s  and g a s .  
Pr imary t r e a t m e n t  g e n e r a l l y  removes 98-99 p e r c e n t  of t h e  s e t t l e a b l e  s o l i d s ,  
60-80 p e r c e n t  of suspended s o l i d s ,  and 30-50 p e r c e n t  of oxygen demand from 
t h e  domest ic  was te .  33 
Secondary t r e a t m e n t  i n v o l v e s  b i o l o g i c a l  p r o c e s s e s  t o  s t i m u l a t e  growth of 
microorganisms which remove suspended and d i s s o l v e d  p o l l u t a n t s  by c o n v e r t i n g  
them t o  energy and b i o l o g i c a l  c e l l s .  The a d d i t i o n a l  c e l l s  c r e a t e d  can  b e  
removed from t h e  l i q u i d  by s e d i m e n t a t i o n .  T r i c k l i n g  f i l t e r  and a c t i v a t e d  s l u d g e  
p r o c e s s e s  a r e  des igned  t o  p r o v i d e  removals of 90-95 p e r c e n t  of suspended s o l i d s  
and oxygen demand i n  raw was tes .  Following c h l o r i n a t i o n ,  e f f l u e n t  can b e  d i s -  
charged .34 Wastes r e c e i v i n g  b o t h  pr imary and secondary t r e a t m e n t s  are cons idered  
comple te ly  t r e a t e d .  
Advanced Waste Treatment  35 
It i s  e v i d e n t  t h a t  pr imary and secondary t r e a t m e n t s  a r e  n o t  adequa te  t o  
produce e f f l u e n t  of r e q u i r e d  q u a l i t y .  Municipal  and i n d u s t r i a l  was tes  i n c l u d e  
many contaminants  t h a t  are r e s i s t a n t  t o  o r  t o t a l l y  u n a f f e c t e d  by conven t iona l  
wastewater  t r e a t m e n t  p r o c e s s e s .  These o r g a n i c  and i n o r g a n i c  contaminants  a r e  
3 3 ~ i l l r i c h  and l l ines  ( e d s . ) ,  Water P o l l u t i o n  Cont ro l  and Abatement, p. 28. 
3 4 ~ a t i o n a l  A s s o c i a t i o n  of Count ies ,  Community Ac t ion  Program f o r  Water 
P o l l u t i o n  C o n t r o l ,  pp. 69-70. 
3 5 ~ l t h o u g h  t h e  term " t e r t i a r y "  i s  o f t e n  used a s  a synonym f o r  advanced 
t r e a t m e n t  methods,  t h e  two a r e  n o t  p r e c i s e l y  t h e  same. T e r t i a r y  s u g g e s t s  a 
s i n g l e  t r e a t m e n t  t o  b e  a p p l i e d  o n l y  a f t e r  c o n v e n t i o n a l  pr imary and secondary 
t r e a t m e n t .  "Advanced t rea tment"  a c t u a l l y  means any p r o c e s s ,  t e c h n i q u e ,  o r  
system n o t  now i n  common u s e .  Advanced t r e a t m e n t  t e c h n i q u e s  may b e  used a f t e r  
c o n v e n t i o n a l  t r e a t m e n t ,  a s  a t e r t i a r y  t r e a t m e n t  o r  t h e y  may modify o r  r e p l a c e  
p r o c e s s e s  i n  c o n v e n t i o n a l  t r e a t m e n t .  U .  S . ,  F e d e r a l  Water P o l l u t i o n  Cont ro l  
A d m i n i s t r a t i o n ,  Summary Repor t ,  Advanced Waste Treatment  -- ( C i n c i n n a t i ,  Ohio: 
F e d e r a l  Water P o l l u t i o n  Cont ro l  A d m i n i s t r a t i o n ,  1968) ,  p .  1. 
c a l l e d  r e f r a c t o r y  s u b s t a n c e s .  Advanced was te  t r e a t m e n t  p r o c e s s e s  a r e  r e q u i r e d  
t o  remove r e f r a c t o r y  s u b s t a n c e s :  
. . . t h e  e n g i n e e r  must bear  i n  mind t h e  f a c t  t h a t  i t  i s  i m p o s s i b l e  
t o  d e s t r o y  any of t h e  chemical  e lements  p r e s e n t .  They c a n ,  however, 
b e  changed t o  produce d i f f e r e n t  chemica l  s u b s t a n c e s  t h a n  t h o s e  
p r e s e n t  i n  t h e  o r i g i n a l  w a s t e  . . . . The d e s i g n  of a  t r e a t m e n t  
p l a n t ,  t h e n ,  i n v o l v e s  t h e  p r o v i s i o n  of s u f f i c i e n t  t r e a t m e n t  p r o c e s s e s  
f o r  t h e  economical  convers ion  of was te  c o n s t i t u e n t s  t o  forms which 
c a n  b e  removed from t h e  l i q u i d  p o r t i o n  by mechanical  s t r a i n i n g ,  
sed imenta t  i o n ,  g a s i f i c a t i o n ,  o r  e v a p o r a t i o n .  36 
The e x i s t e n c e  of r e f r a c t o r y  s u b s t a n c e s  i n  wa te r  r e q u i r e s  development and 
implementat ion of advanced was te  t r e a t m e n t  p r o c e s s e s  t h a t  c a n  a l l e v i a t e  
p a r t i c u l a r  p o l l u t i o n  problems o r  r e n o v a t e  wastewater  f o r  d i r e c t  re-use .  Economic 
e v a l u a t i o n  p l a y s  a  major r o l e  i n  de te rmin ing  t h e  e x t e n t  of r e f r a c t o r y  removal 
because  o f t e n  o n l y  one subsequent  u s e  i s  a f f e c t e d .  The i n h i b i t o r y  e f f e c t s  of a  
r e f r a c t o r y  s u b s t a n c e  may n o t  be  q u a n t i t a t i v e l y  ' e s t a b l i s h e d  o r  recognized i n  
e x i s t i n g  wate r  q u a l i t y  c r i t e r i a .  C o s t s  must b e  balanced a g a i n s t  b e n e f i t s  
d e r i v e d  t o  de te rmine  economic r e a s i b i l i t y .  Advanced w a s t e  t r e a t m e n t  p r o c e s s e s  
t o  remove r e f r a c t o r y  s u b s t a n c e s  i n c l u d e :  
. . . a d s o r p t i o n ,  e l e c t r o d i a l y s i s ,  emulsion s e p a r a t i o n ,  e v a p o r a t i o n ,  
e x t r a c t i o n ,  foaming, f r e e z i n g ,  h y d r a t i o n ,  i o n  exchange,  and chemical  
o r  e l e c t r o c h e m i c a l  o x i d a t i o n  .37 
These p r o c e s s e s  s e e k  t o  p rov ide  removals of 99.9 p e r c e n t  of suspended s o l i d s  and 
oxygen demand, 
Problems r e l a t e d  t o  a c c e l e r a t e d  e u t r o p h i c a t i o n  r e q u i r e  development of 
advanced w a s t e  t r e a t m e n t  p r o c e s s e s  c a p a b l e  of n u t r i e n t - r e d u c t i o n .  Thomas 38 
3 6 W i l l r i c h  and Hines ( e d s . ) ,  Water P o l l u t i o n  Cont ro l  and Abatement, p .  26. 
371b id . ,  p .  32. 
3 8 ~ .  A .  Thomas. "The E u t r o ~ h i c a t i o n  of Lakes and R i v e r s .  Causes and Pre- 
v e n t i o n , "  B i o l o g i c a l  Problems i n  Water P o l l u t i o n  ( C i n c i n n a t i ,  Ohio: U .S .  
Department of H e a l t h ,  Educat ion,  and Wel fa re ,  1965) ,  pp.  299-305. 
l i s t s  s e v e r a l  c o n v e n t i o n a l  means by which a c c e l e r a t e d  e u t r o p h i c a t i o n  c a n  be  
reduced : 
1 )  p r e v e n t i o n  of raw sewage d i s c h a r g e ,  
2 )  n u t r i e n t  removal d u r i n g  was te  t r e a t m e n t ,  
3)  i n t e n s i v e  development of f i s h i n g ,  
4)  p h y s i c a l  removal and d e s t r u c t i o n  of a l g a e  and h i g h e r  p l a n t s ,  
5)  chemical  i n t e r v e n t i o n ,  
6 )  a e r a t i o n  of deep wate r  t o  i n c r e a s e  d i s s o l v e d  oxygen c o n t e n t ,  
7)  drawing-off deep w a t e r ,  and 
8 )  t r a n s f e r r i n g  f r e s h  wate r  t o  d e p t h s  where oxygen c o n t e n t  i s  low. 39 
S i n c e  many of t h e s e  means may prove u n d e s i r a b l e  t o  f i s h  and a q u a t i c  h a b i t a t ,  
wa te r  s u p p l y ,  and d i r e c t  body c o n t a c t  r e c r e a t i o n a l  u s e ,  implementat ion of 
advanced was te  t r e a t m e n t  p r o c e s s e s  c a p a b l e  of n u t r i e n t - r e d u c t i o n  is  r e q u i r e d .  
These p r o c e s s e s  i n c l u d e :  (1)  a c t i v a t e d  s l u d g e ,  (2)  a l g a l  removal,  (3)  chemical  
p r e c i p i t a t i o n ,  (4)  i o n  exchange,  (5 )  ammonia s t r i p p i n g ,  (6 )  e l e c t r o d i a l y s i s  and 
o t h e r  membrane p r o c e s s e s ,  (7 )  e f f l u e n t  s p r a y i n g  on  l a n d ,  and (8) d i s t i l l a t i o n .  40 
M a r t i n  and Weinberger a t t e m p t  t o  e v a l u a t e  t h e  nu t r i en t - remova l  e f f i c i e n c i e s  of - 
t h e s e  p r o c e s s e s ,  b u t  t h e y  emphasize t h a t  t h e i r  f i n d i n g s  a r e  i n c o n c l u s i v e .  
Advanced w a s t e  t r e a t m e n t  p r o c e s s e s  must c o n t i n u e  t o  be developed and implemented 
i f  r e f r a c t o r y  s u b s t a n c e s  and t h e i r  consequences a r e  t o  be  minimized.  
Development of advanced was te  t r e a t m e n t  p r o c e s s e s  h a s  been s t i m u l a t e d  by 
t h e  F.W.P.C.A. They have sought  t o  deve lop  t r e a t m e n t  p r o c e s s e s  t h a t  would a l l o w  
wastewater  t o  be rec la imed  f o r  i n d i r e c t  body c o n t a c t  and d i r e c t  body c o n t a c t  
r e c r e a t i o n a l  u s e s .  What i s  l e a r n e d  i n  t h e s e  h i g h l y - c o n t r o l l e d  p r o t o t y p e  
3 9 ~ b i d . ,  pp. 302-304. 
4 0 ~ .  J .  M a r t i n  and L. W. Weinberger , "Eut roph ica t ion  and Water P o l l u t i o n , "  
P u b l i c a t i o n  No. 1 5  (Ann Arbor ,  Michigan: Grea t  Lakes Research D i v i s i o n ,  
U n i v e r s i t y  of Michigan,  1966) ,  p.  451. 
169 
c o n d i t i o n s  can b e  a p p l i e d  t o  (1)  mass p r o d u c t i o n  of recla imed wastewater  f o r  
r e c r e a t i o n a l  u s e ,  and (2 )  development of t e r t i a r y  t r e a t m e n t  p r o c e s s e s  t h a t  
remove r e f r a c t o r y  s u b s t a n c e s  i n h i b i t i n g  r e c r e a t i o n a l  u s e  of m u l t i p l e - u s e  w a t e r s .  
An economical ly  f e a s i b l e  wastewater  r e n o v a t i o n  p r o c e s s  was developed by 
t h e  Los Angeles Department of County Engineer  and t h e  F.W.P.C.A. 41  Renovat i o n  
was cons idered  c r i t i c a l  s i n c e  i t  was u n l i k e l y  t h a t  p o t a b l e  wa te r  s u p p l i e s  would 
b e  a l l o c a t e d  f o r  r e c r e a t i o n a l  u s e . 4 2  A pr imary g o a l  of t h i s  p r o j e c t  was t o  
develop an  advancedwaste t r e a t m e n t  p r o c e s s  t h a t  would improve o x i d a t i o n  pond 
w a t e r  q u a l i t y  by removing n u t r i e n t s  t o  pe rmi t  r e c r e a t i o n a l  u s e .  I n i t i a l  water  
q u a l i t y  o b j e c t i v e s  were s e t  f o r  t u r b i d i t y ,  phosphates ,  pH, a l g a e ,  c o l i f o r m  . 
b a c t e r i a ,  and v i r u s .  
. . . t h e  product  water  would h e  of reasonab ly  h i g h  q u a l i t y ,  low i n  
d i s s o l v e d  s a l t s  and n u t r i e n t s ,  w h i l e  f u l l y  oxygenated.  The water  
needed t o  b e  p l e a s i n g  a e s t h e t i c a l l y ,  bo th  i n  c l a r i t y  and odor f o r  
f u l l  p u b l i c  accep tance .  Pathogen removal was of c o u r s e  a  pr imary 
concern f o r  u s e r s '  h e a l t h .  F i n a l l y  t h e  wa te r  was in tended t o  be  
c a p a b l e  of s u s t a i n i n g  f i s h  l i f e  i n  t h e  r e c r e a t i o n a l  f a ~ i l i t ~ . ~ 3  
Water Q u a l i t y  c h a r a c t e r i s t i c s  of o r i g i n a l  o x i d a t i o n  pond wate r  were compared 
w i t h  t h o s e  of chemica l ly  c l a r i f i e d  w a t e r .  P r i o r  t o  chemical  c l a r i f i c a t i o n ,  
o x i d a t i o n  ponds would n o t  suppor t  f i s h  l i f e .  Chemical c l a r i f i c a t i o n  u s i n g  
a p p r o p r i a t e  amounts of l ime  and alum can s u b s t a n t i a l l y  reduce  suspended s o l i d s ,  
~ h o s p h a t e s ,  and n i t r o g e n  r e f r a c t o r i e s .  Product  wa te r  w i l l  r e t a i n  enough DO 
a f t e r  t r e a t m e n t  t o  p ropaga te  s p o r t  f i s h .  The chemica l ly  c l a r i f i e d  p roduc t  wa te r  
exceeded s e v e r a l  minimum wate r  q u a l i t y  requ i rements  f o r  r e c r e a t i o n a l  u s e .  
41LJ. S. , F e d e r a l  Water P o l l u t i o n  Cont ro l  A d m i n i s t r a t i o n ,  Summary Repor t ,  
Advanced Waste Treatment ,  pp. 71-75. 
42Los Angeles ,  Department of County Engineer ,  F i n a l  Repor t ,  Waste Water 
Reclamation P r o j e c t  f o r  Antelope Val ley  Area,  p .  184 .  
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TABLE 3 
COMPARISON OF OXIDATION POND AND CHEMICALLY CLARIFIED WATER CHAUCTERISTICS~~  
Oxida t ion  Chemically C l a r i f i e d  
Water C h a r a c t e r i s t i c s  Pond Water Product  Water 
PH 8 . 3  
T u r b i d i t y  (JTU) 9  0  
T o t a l  A l k a l i n i t y  (rngll a s  CaC03) 260 
Hardness (mg/l  a s  CaC03) 80 
Suspended S o l i d s  (mg/l)  
Dissolved S o l i d s  (mg/l)  
Chemical Oxygen Demand (mg/l)  
Biochemical  Oxygen Demand (mg/l)  
Disso lved  Oxygen Demand (mg/l)  
Ammonia-N (mg/l)  
Organic  - N (mg/l)  
N i t r a t e  - N (mg/l)  
N i t r a t e  - N (mg/l)  
T o t a l  - Nit rogen  (mg/l)  
ABS mg/l 
Phosphate  (mg/l)  
Algae (Counts/ml) 
Confirmed Col i form (MPN/lOOml) 
Chlor ine  Res idua l  mg/l 
Average t u r b i d i t y  was 5 JTU w h i l e  minimum requirement  was l e s s  t h a n  1 0  JTU. 4  5  
E. c o l i f o r m  c o u n t s  of 1 . 8  o r  l e s s  pe r  100 m l  were a t t a i n e d  w h i l e  no more t h a n  . 
2.2 c o l i f o r m  organisms p e r  100 m l  w a s  r e q u i r e d . 4 6  A 500,000 gpd ( g a l l o n s  p e r  
day) p l a n t  i s  be ing  designed by Los Angeles County based on p r o t o t y p e  p r o c e s s e s  
t o  produce wate r  f o r  19 a c r e s  of r e c r e a t i o n  l a k e s  f o r  b o a t i n g ,  f i s h i n g ,  and 
p i c n i c k i n g .  Est imated c o s t  of wa te r  r e n o v a t i o n  f o r  t h i s  p l a n t  s i z e  i s  18.4 
c e n t s  p e r  1 ,000  g a l l o n s .  I f  t h e  t o t a l  o u t p u t  of t h e  o x i d a t i o n  ponds i s  3  mgd 
4 4 ~ .  8 . , F e d e r a l  Water P o l l u t i o n  Cont ro l  A d m i n i s t r a t i o n ,  Summary Repor t ,  
Advanced Waste Treatment ,  p .  74. 
45Los Angeles ,  Department of County Engineer ,  F i n a l  Repor t ,  Waste Water 
Reclamation P r o j e c t  f o r  Antelope V a l l e y  Area,  p .  10 .  
4 6 ~ b i d . ,  p.  10 .  
1 7 1  
( m i l l i o n  g a l l o n s  p e r  d a y ) ,  t h e  e s t i m a t e d  o p e r a t i n g  c o s t  i s  1 5  c e n t s  p e r  1 , 0 0 0  
g a l l o n s .  4  7  
S i m i l a r l y ,  t h e  F.W.P.C.A. made a  s t u d y  of S a n t e e ,  C a l i f o r n i a  a r t i f i c i a l  
r e c r e a t i o n  l a k e s  t h a t  were d e l i b e r a t e l y  p lanned t o  u s e  t h e  communi t ies '  r ec la imed  
48 
sewage e f f l u e n t .  R e c r e a t i o n a l  u s e  of t h e  S a n t e e  l a k e s  was g r a d u a l l y  i n c r e a s e d  
from b o a t i n g  i n  1961 t o  f i s h i n g  i n  1964.  I n  1965,  r ec la imed  w a t e r  i n  a  s e p a r a t e  
impoundment r e c e i v e d  a d d i t i o n a l  t r e a t m e n t  n e c e s s a r y  f o r  swimming u s e .  Advanced 
w a s t e  t r e a t m e n t  p r o c e s s e s  were e f f e c t i v e  i n  r e d u c t i o n s  of v i r u s ,  n i t r o g e n ,  
a l k a l i n i t y ,  and b a c t e r i a .  V i ro logy  s t u d i e s  demons t ra t ed  t h e  p r e s e n c e  of v i r u s  
i n  a l l  sewage samples  a s  w e l l  a s  comple te  a b s e n c e  of v i r u s  i n  a l l  samples  t e s t e d  
of t h e  t r e a t e d  r e c r e a t i o n  w a t e r s .  These  s t u d i e s  were in tended  t o  p r o v i d e  t h e  
e v i d e n c e  n e c e s s a r y  t o  g a i n  a p p r o v a l  from p u b l i c  h e a l t h  a g e n c i e s  and ep idemio log i -  
c a l  s p e c i a l i s t s  f o r  swimming a c t i v i t i e s .  Waste t r e a t m e n t  and wa te r  r e c l a m a t i o n  
p r o c e d u r e s  n e c e s s a r y  t o  m a i n t a i n  w a t e r  q u a l i t y  f o r  d i r e c t  body c o n t a c t  and 
i n d i r e c t  body c o n t a c t  r e c r e a t i o n  were de te rmined .  
The S a n t e e  R e c r e a t i o n  P r o j e c t  d e m o n s t r a t e s  t h e  f e a s i b i l i t y  and s o c i a l  
a c c e p t a b i l i t y  of u s i n g  wa te r  r ec la imed  from sewage f o r  r e c r e a t i o n  l a k e s .  A l l  
u s e r s  of t h e  l a k e s  p a r t i c i p a t e d  w i t h  f u l l  knowledge o f  t h e  w a t e r ' s  o r i g i n ,  and 
a t t e n d a n c e  r a t e s  a t  t h e  l a k e s  have  i n c r e a s e d  s t e a d i l y .  
D i l u t i o n  of Wastes and Low-Flow Augmentation 
Upon d e t e r m i n a t i o n  of wa te r  q u a l i t y  s t a n d a r d s ,  e n g i n e e r s  d e s i g n  and con- 
s t r u c t  t r e a t m e n t  f a c i l i t i e s  t h a t  meet d i s c h a r g e  o r  m u l t i ~ l e - u s e  s t r e a m  s t a n d a r d s .  
D i s p o s a l  of  l i q u i d  was te  i n t o  w a t e r b o d i e s  i s  commonly r e f e r r e d  t o  a s  d i s p o s a l  
by d i l u t i o n .  T h i s  p r o c e s s  i n v o l v e s  d i s c h a r g e  of t r e a t e d  was tewa te r  e f f l u e n t  
4 7 ~ .  S .  , F e d e r a l  Water P o l l u t i o n  C o n t r o l  A l l m i n i s t r a t i o n ,  Summary R e p o r t ,  
Advanced 'Waste Trea tmen t ,  p .  74.  
48LT. S .  , F e d e r a l  Water P o l l u t i o n  C o n t r o l  A d m i n i s t r a t i o n ,  S a n t e e  R e c r e a t i o n  
P r o j e c t ,  F i n a l  Repor t .  
i n t o  a waterbody of s u f f i c i e n t  s i z e  t o  p revent  h e a l t h ,  e s t h e t i c ,  and conse- 
q u e n t i a l  economic nu isances .  The deg ree  of d i l u t i o n  r equ i r ed  depends on e s t ab -  
l i s h e d  DO water  q u a l i t y  s t anda rds  and t h e  volume and s t r e n g t h  of r e s i d u a l  
e f f l u e n t  being d i scharged .  
I f  water  f low toge the r  w i th  volume and s t r e n g t h  of e f f l u e n t  a r e  r e g u l a t e d ,  
ox ida t i on  can s lowly reduce so luab l e  and suspended o rgan i c  compounds wi th  
minimum e f f e c t  on water  q u a l i t y  and ecology of t h e  waterbody. Primary and 
secondary waste  t rea tment  a r e  p r e r e q u i s i t e  t o  r e g u l a t i n g  t h e  volume and s t r e n g t h  
of e f f l u e n t ,  thereby  a c c e l e r a t i n g  s t a b i l i z a t i o n  and minimizing mod i f i ca t i ons  i n  
t h e  a q u a t i c  b i o t a .  
Low-flow augmentation i s  used t o  supplement t h e  q u a n t i t y  of water  a v a i l a b l e  
f o r  d i l u t i o n  purposes.  S ince  e f f e c t s  of p o l l u t i n g  subs tances  i n  s t reams a r e  
more p ropo r t i ona l  t o  t h e i r  concen t r a t i ons  t han  t h e i r  a b s o l u t e  q u a n t i t i e s ,  
p o l l u t i o n  abatement t h a t  maximizes ox ida t i on  and a s s i m i l a t i o n  o p p o r t u n i t i e s  must 
involve  manipulat ion of streamflow. Multiple-purpose r e s e r v o i r s  a r e  au thor ized  
f o r  impoundment of wate rs  t h a t  can be  r e l e a s e d  a t  low-flow pe r iods .  
Sec t i on  2(b) of t h e  amended Fede ra l  Water P o l l u t i o n  Cont ro l  Act (P.L. 87-88.] 
r e q u i r e s  t h a t  c o n s i d e r a t i o n  be given t o  t h e  i n c l u s i o n  of water  s t o r a g e  f o r  
r e g u l a t i o n  of streamflow i n  r e s e r v o i r s  be ing  cons t ruc t ed  by t h e  U.S. Army Corps 
of Engineers ,  Bureau of Reclamation, and o the r  Federa l  agenc ies .  This  p rov is ion  
e s t a b l i s h e d  water  q u a l i t y  c o n t r o l  a s  a primary purpose of water  r e sou rce  plan- 
n ing  and development. 
Pub l i c  Law 87-88 f u r t h e r  p rov ides  t h a t  s t o r a g e  i n  Federa l  r e s e r v o i r s  i s  
n o t  t o  be  provided a s  a s u b s t i t u t e  f o r  adequate  t rea tment  o r  o t h e r  methods of 
c o n t r o l l i n g  was tes  a t  t h e  source .  This  p rov i s ion  i s  weakened by a l a c k  of agree-  
ment on "adequate t rea tment . "  For domest ic  sewage and o the r  was tes  t h a t  can be 
t r e a t e d  w i th  convent iona l  t rea tment  p rocesses  involv ing  b i o l o g i c a l  ox ida t i on ,  an 
average  r educ t i on  of 85 percen t  of component o rgan ic  subs tances  i s  considered 
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adequa te  t r e a t m e n t .  It i s  more d i f f i c u l t  t o  de te rmine  "adequate t r ea tment"  f o r  
many i n d u s t r i a l  p o l l u t a n t s  because  of a rr~inimum number of e f f e c t i v e  and econom- 
i c a l  means of c o n t r o l .  Each t y p e  of i n d u s t r y  must b e  e v a l u a t e d  t o  de te rmine  t h e  
d e g r e e  of was te  r e d u c t i o n  p o s s i b l e  w i t h  e x i s t i n g  technology.  
Low-flow augmentat ion i s  l i k e w i s e  u n a c c e p t a b l e  i n  l i e u  of r e q u i r e d  t e r t i a r y  
t r e a t m e n t s .  N a t u r a l  p u r i f i c a t i o n  by d i l u t i o n  cannot  r e t u r n  wate r  t o  i t s  o r i g i n a l  
s t a t e  i f  r e f r a c t o r y  contaminants  a r e  p r e s e n t  i n  wastewater  d i s c h a r g e s .  Refrac-  
t o r i e s  t h a t  r e s u l t  i n  consequences i n h i b i t o r y  t o  r e c r e a t i o n a l  u s e  and s a t i s f a c -  
t i o n  must b e  e x t r a c t e d  by t e r t i a r y  t r e a t m e n t s .  While s t reamflow r e g u l a t i o n  i s  
p r i m a r i l y  a second l i n e  of d e f e n s e  a g a i n s t  r e s i d u a l  was tes  of conven t iona l  
t r e a t m e n t  p l a n t s ,  i t  i s  recognized a s  t h e  f i r s t  l i n e  of d e f e n s e  a g a i n s t  p o l l u -  
t i o n  r e s u l t i n g  from v a r i o u s  land-use p r a c t i c e s ,  s u r f a c e w a t e r  runoff  from urban 
a r e a s ,  and o t h e r  downstream p o l l u t i o n  s o u r c e s  t h a t  e l u d e  c o l l e c t i o n  and t r e a t -  
ment. 
Streamflow r e g u l a t i o n  a s  a p o l l u t i o n  abatement approach h a s  c r i t i c a l  impl i -  
c a t i o n s  f o r  r e s e r v o i r  u s e  and development because  t h e  f low augmentat ion p e r i o d  
u s u a l l y  c o i n c i d e s  w i t h  t h e  pe r iod  of most i n t e n s i v e  outdoor  r e c r e a t i o n  p a r t i c i -  
p a t i o n .  Trea ted  waste  d i s p o s a l  by d i l u t i o n  does  no t  s e v e r e l y  c o n f l i c t  w i t h  
r e c r e a t i o n a l  u s e  when volume and s t r e n g t h  of e f f l u e n t  a r e  r e g u l a t e d .  A l t e r -  
n a t e l y ,  unregu la ted  d i s p o s a l  o r  d i l u t i o n  r e q u i r i n g  e x t e n s i v e  augmentat ion i s  
u n d e s i r a b l e  f o r  p u b l i c  h e a l t h  and e s t h e t i c  r e a s o n s .  It i s  recognized by t h i s  
w r i t e r  t h a t  t h e  u s e  of s t o r e d  wate r  t o  m a i n t a i n  downstream wate r  q u a l i t y  p rov ides  
a n  e f f e c t i v e  wa te r  q u a l i t y  c o n t r o l  measure u n t i l  w a s t e  t r ea tment  technology 
deve lops  more e f f i c i e n t  methods of c o n t r o l .  
Limited Impoundment and Treatment 
S ince  a l l  water  a r e a s  a r e  n o t  scheduled t o  b e  of a q u a l i t y  s u i t a b l e  f o r  a l l  
forms of water  r e c r e a t i o n ,  t h e  New J e r s e y  Comprehensive Outdoor R e c r e a t i o n  
4 9 P l a n  s u g g e s t s  e n c l o s i n g  and t r e a t i n g  a s e c t i o n  o f  u rban  r i v e r  f o r  swimming 
purposes .  T h i s  concept  i s  suggested t o  meet t h e  demand f o r  wa te r  r e c r e a t i o n  i n  
l a r g e  h e a v i l y  i n d u s t r i a l i z e d  u rban  a r e a s :  
C e r t a i n  beach and water  a r e a s  a l o n g  p o l l u t e d  r i v e r s  and bays  cou ld  
b e  enc losed  by c o n c r e t e  s t r u c t u r e s .  The p o l l u t e d  wate r  would h e  
f i l t e r e d ,  p u r i f i e d ,  and t h e n  f e d  i n t o  such e n c l o s u r e s .  P r o p e r l y  
d e s i g n e d ,  t h e s e  e n c l o s u r e s  would p r o v i d e  a s e n s e  o f  swimming i n  a 
l a r g e  n a t u r a l  a r e a  r a t h e r  t h a n  i n  a n  enclosed a r t i f i c i a l  poo l .  
Enclosed swimming a r e a s  u s i n g  f i l t e r e d  water  a r e  e n t i r e l y  f e a s i b l e  
from a c o n s t r u c t i o n  and perhaps  even a n  economic p o i n t  of view. 5 0 
T h i s  e n c l o s u r e  and t r e a t m e n t  t e c h n i q u e  is  n o t  regarded  a s  a s u b s t i t u t e  f o r  
abatement of marg ina l  o r  h i g h l y  t o x i c  waters , ,  b u t  i t  cou ld  prove u s e f u l  u n t i l  
p o l l u t i o n  abatement can  b e  e f f e c t e d .  
Enforcement of Water Q u a l i t y  S tandards  
The Water Q u a l i t y  Act of 1965 (P.L. 89-234) provided f o r  t h e  e s t a b l i s h m e n t  
of t h e  F e d e r a l  Water P o l l u t i o n  Cont ro l  A d m i n i s t r a t i o n  i n  t h e  Department of 
H e a l t h ,  Educat ion,  and Welfare  ( t r a n s f e r r e d  t o  t h e  Department o f  t h e  I n t e r i o r  i n  
1966) t o  be  t h e  pr imary F e d e r a l  agency concerned w i t h  wa te r  q u a l i t y  maintenance 
and improvement. P r o v i s i o n s  f o r  t h e  e s t a b l i s h m e n t  of wa te r  q u a l i t y  s t a n d a r d s  5 1  
were a l s o  inc luded  i n  t h i s  1965 p u b l i c  law. S tandards  were a u t h o r i z e d  t o  
f a c i l i t a t e  F e d e r a l  enforcement a c t i o n  i n  r e s p e c t  t o  p o l l u t i o n  of i n t e r s t a t e  
w a t e r s .  A f t e r  a s t a t e  e s t a b l i s h e s  i ts  wate r  q u a l i t y  s t a n d a r d s ,  t h e y  a r e  reviewed 
and e i t h e r  accep ted  o r  r e j e c t e d  by t h e  F.W.P.C.A. and t h e  S e c r e t a r y  of t h e  
4 9 ~ e w  J e r s e y ,  Department of Conserva t ion  and Economic Development, New 
J e r s e y  Comprehensive Outdoor R e c r e a t i o n  P l a n ,  Repor t  2 ,  Water Resources  f o r  
R e c r e a t i o n  (Tren ton ,  New J e r s e y :  Department of Conserva t ion  and Economic 
Development, S t a t e  of New J e r s e y ,  1968) .  
54 .~ .  , F e d e r a l  Water P o l l u t i o n  C o n t r o l  A d m i n i s t r a t i o n ,  "Water Q u a l i t y  
S tandards :  Ques t ions  and Answers" (Washington, D . C . :  F e d e r a l  Water P o l l u t i o n  
Cont ro l  A d m i n i s t r a t i o n ,  1967) .  
W i l l r i c h  and Hines ,  Water P o l l u t i o n  C o n t r o l  and Abatement, pp. 76-81. 
I n t e r i o r .  I f  a  s t a t e ' s  s t a n d a r d s  a r e  r e j e c t e d ,  t h e  S e c r e t a r y  of t h e  I n t e r i o r  i s  
empowered t o  e s t a b l i s h  s t a n d a r d s  f o r  t h e  i n t e r s t a t e  w a t e r s  i n  q u e s t i o n .  
S tandards  submi t t ed  by a  s t a t e  and approved by t h e  S e c r e t a r y  of t h e  I n t e r i o r  
a r e  cons idered  F e d e r a l - s t a t e  s t a n d a r d s .  While t h e s e  s t a n d a r d s  a r e  s u b j e c t  t o  
F e d e r a l  enforcement a c t i o n ,  t h i s  i s  cons idered  a  l a s t  l i n e  of d e f e n s e .  I n i t i a l  
r e s p o n s i b i l i t y  f o r  enforcement of s t a n d a r d s  r e s t s  w i t h  t h e  s t a t e s .  The F.W.P.C.A. 
m a i n t a i n s  a  s u r v e i l l a n c e  system t o  moni tor  wa te r  q u a l i t y  changes i n  i n t e r s t a t e  
5  2  
w a t e r s .  T h i s  sys tem i s  complemented by s t a t e  wa te r  q u a l i t y  moni to r ing  systems.  
I f  t h e  S e c r e t a r y  of t h e  I n t e r i o r  r e c e i v e s  s u r v e i l l a n c e  d a t a  t h a t  i n d i c a t e  
s t a n d a r d s  a r e  be ing  v i o l a t e d  o r  s t a t e  enforcement a c t i o n s  a r e  i n a d e q u a t e ,  he i s  
empowered t o  r e f e r  t h e  m a t t e r  t o  t h e  U.S. Department of J u s t i c e .  
Although enforcement c o n f e r e n c e s  and h e a r i n g s  a r e  n o t  r e q u i r e d  
under t h e  water  q u a l i t y  s t a n d a r d s  p r o v i s i o n s ,  t h e  burden remains 
on t h e  Government t o  prove t h a t  an i n d u s t r y  o r  c i t y  i s  i n  v i o l a t i o n  
of t h e  s t a n d a r d s .  I n  o t h e r  words, a s  i n  any o t h e r  enforcement 
a c t i o n ,  t h e  Government must be prepared t o  c i t e  s p e c i f i c  k i n d s  and 
amounts of p o l l u t a n t s  and t h e i r  e f f e c t s  on t h e  i n t e r s t a t e  w a t e r s  
invo lved .  53 
Two t y p e s  of enforcement p roceed ings  f o r  a b a t i n g  p o l l u t i o n  a r e  a v a i l a b l e  t o  
t h e  S e c r e t a r y  of t h e  I n t e r i o r  pursuan t  t o  t h e  F e d e r a l  Water P o l l u t i o n  C o n t r o l  
Act:  
1 )  Type I proceed ings  i n v o l v e  c o n f e r e n c e s  t o  e s t a b l i s h  remedia l  a c t i o n ,  
p u b l i c  h e a r i n g s ,  and,  i f  r emedia l  a c t i o n  i s  n o t  t a k e n ,  c o u r t  a c t i o n .  
Type I proceed ings  have been used by t h e  F e d e r a l  Government t o  i n i t i a t e  
f o r t y - f o u r  enforcement proceedings  t o  a b a t e  p o l l u t i o n .  5  4 
5 2 ~ .  S.  , F e d e r a l  Water P o l l u t i o n  C o n t r o l  A d m i n i s t r a t i o n ,  
R e t r i e v a l  of Data f o r  Water Q u a l i t y  C o n t r o l  (Washington, D . C . :  U.S. Government 
P r i n t i n g  O f f i c e ,  1964) .  
5 3 ~ .  S . ,  F e d e r a l  Water P o l l u t i o n  C o n t r o l  A d m i n i s t r a t i o n ,  "Water Q u a l i t y  
S tandards :  Questioils  and Answers," p.  7 .  
5 4 L J . ~ .  , Department of t h e  I n t e r i o r ,  The F e d e r a l  Water P o l l u t i o n  Cont ro l  
Program (Washington, D . C . :  U.S. Government P r i n t i n g  O f f i c e ,  1968) ,  p .  12.  
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2)  Type I1 enforcement p roceed ings  i n v o l v e  enforcement of w a t e r  q u a l i t y  
s t a n d a r d s  once adopted a s  F e d e r a l  s t a n d a r d s .  The S e c r e t a r y  i s s u e s  a  
n o t i c e  t o  t h e  p o l l u t e r ,  a l lowing  180 days  f o r  v o l u n t a r y  compliance;  o r  
a  c o u r t  a c t i o n  is  d i r e c t l y  i n i t i a t e d .  
A p u b l i c a t i o n  e n t i t l e d  The F e d e r a l  Water P o l l u t i o n  C o n t r o l  e l a b o r a t e s  
on c o n d i t i o n s  p r e r e q u i s i t e  t o  t h e s e  two t y p e s  of enforcement.  
Cont ro l  and p r e v e n t i o n  of p o l l u t i o n  under t h e  wa te r  q u a l i t y  s t a n d a r d s  pro- 
gram h a s  i t s  g r e a t e s t  impact where s o u r c e s  of p o l l u t i o n  a r e  most e a s i l y  i d e n t i -  
f i e d .  Major o b j e c t i v e s  of t h e  s t a n d a r d s  program a r e  c o n t r o l  of p o l l u t i o n  from 
b o t h  m u n i c i p a l i t i e s  w i t h  inadequa te  was te  t r e a t m e n t  f a c i l i t i e s  and i n d u s t r i e s  
w i t h o u t  i n s t i t u t e d  p o l l u t i o n  c o n t r o l  measures.  The s t a n d a r d s  program coupled 
w i t h  expanded F e d e r a l  g r a n t s  w i l l  s t i m u l a t e  c o n s t r u c t i o n  and /or  expansion of 
munic ipa l  was te  t r e a t m e n t  f a c i l i t i e s .  Requirements of t h e  s t a n d a r d s  program 
should r e s u l t  i n  a c t i o n  a g a i n s t  i n d u s t r i a l  p o l l u t a n t s  such a s  o r g a n i c  s u b s t a n c e s  
t h a t  can  r e a d i l y  b e  t r e a t e d ,  e i t h e r  i n  p l a n t s  o r  i n  combinat ion w i t h  munic ipa l  
was te  t r e a t m e n t ,  and chemical  p o l l u t a n t s  t h a t  can  be  e l i m i n a t e d  through p r o c e s s  
changes and a l t e r n a t e  d i s p o s a l  methods. T h e r e f o r e ,  s t a n d a r d s ,  s u r v e i l l a n c e ,  and 
enforcement a c t  i n  c o n c e r t  t o  s t i m u l a t e  more e f f i c i e n t  was te  t r e a t m e n t  and main- 
t a i n  wa te r  q u a l i t y  f o r  p r e s e n t  and f u t u r e  a u t h o r i z e d  u s e s .  
Economic E v a l u a t i o n  of Water P o l l u t i o n  Abatement 
P r i s t i n e  w a t e r  q u a l i t y  would b e  d e s i r a b l e  from a n  e s t h e t i c ,  r e c r e a t i o n ,  and 
wate r  supp ly  v i e w p o i n t ,  b u t  t h e  c o s t  of r e t u r n i n g  s t r e a m s  t o  " t r o u t  stream' '  
q u a l i t y  i s  g e n e r a l l y  p r o h i b i t i v e  i n  c o s t ,  even though t e c h n i c a l l y  p o s s i b l e .  
T h i s  a c t i o n  would a l s o  b e  c o n t r a r y  t o  m u l t i p l e - u s e  phi losophy and would probably  
b e  outweighed by b e n e f i t s  a c c r u i n g  from t h e  u s e  of degraded w a t e r .  However, 
some d e g r e e  of p o l l u t i o n  abatement may b e  r e q u i r e d  t o  s u p p o r t  a  balanced optimum 
of wa te r  u s e s .  At ta inment  of optimum u s e  r e q u i r e s  a systems approach where t h e  
water  q u a l i t y  l e v e l  r e q u i r e d  f o r  each u s e  is cons idered  i n  l i g h t  of i n c r e a s e s  o r  
d e c r e a s e s  i n  t o t a l  economic b e n e f i t .  
Water q u a l i t y  problems a r e  viewed w i t h i n  a n  economic framework t o  maximize 
s a t i s f a c t i o n s  of human wants  from t h e  u s e  of wa te r  and t o  minimize t h e  c o s t s  of 
producing t h e s e  s a t i s f a c t i o n s :  
I n v e s t i g a t i o n  i s  made i n t o  t h e  n a t u r e  of and t h e  growing demand f o r  
w a t e r ;  and t h e  economic dimension of water  q u a l i t y  problems i n  
r e l a t i o n  t o  p h y s i c a l  and s t r u c t u r a l  d imensions ,  supp ly  and demand 
c h a r a c t e r i s t i c s ,  u s e  i n t e r r e l a t i o n s h i p s ,  and c o s t s  and b e n e f i t s  
a s s o c i a t e d  w i t h  p a r t i c u l a r  u s e s  and u s e  methods.56 
Both water  q u a l i t y  and wate r  p o l l u t i o n  a r e  e v a l u a t e d  i n  terms of t h e  u s e s  t o  be  
made of w a t e r .  With adequa te  d a t a ,  economic e v a l u a t i o n  c a n  be  implemented t o  
de te rmine  what l e v e l s  of q u a l i t y  a r e  c o n s i s t e n t  w i t h  t h e  maximizat ion of man's 
s a t i s f a c t i o n s .  The economic dimension i s  n e c e s s a r y  i n  making d e c i s i o n s  about  
l e v e l s  of wa te r  q u a l i t y  and t e c h n o l o g i c a l  means f o r  ach iev ing  p a r t i c u l a r  water  
q u a l i t y  changes .  
Bes ides  economic c o n s i d e r a t i o n s ,  wa te r  q u a l i t y  l e v e l s  a r e  manipula ted on 
t h e  b a s i s  of p h y s i c a l  p o s s i b i l i t y  and u s e s  a u t h o r i z e d  f o r  a  waterbody by i n s t i -  
t u t i o n a l  c o n t r o l s ,  laws,  and p o l i t i c a l  d e c i s i o n s .  These c o n t r o l s  p rov ide  f o r  
p u b l i c  i n t e r v e n t i o n  i n  beha l f  of t h e  p u b l i c  i n t e r e s t .  They de te rmine  what i s  
p e r m i s s i b l e  under p a r t i c u l a r  c o n d i t i o n s  a s  r e l a t e d  t o  p a r t i c u l a r  u s e s .  5  7  
5 6 ~ i l l r i c h  and Hines ( e d s . )  , Water P o l l u t i o n  C o n t r o l  and Abatement, p. 34. 
5 7 ~ x a m p l e s  of i n s t i t u t i o n a l  c o n t r o l s  i n c l u d e  (1) no s t a n d a r d s  w i l l  b e  
approved by t h e  S e c r e t a r y  of t h e  I n t e r i o r  t h a t  permit  lowering t h e  e x i s t i n g  
q u a l i t y  of any i n t e r s t a t e  w a t e r s  and ( 2 )  t h e  N a t i o n a l  T e c h n i c a l  Advisory Com- 
m i t t e e  on Water Q u a l i t y  C r i t e r i a  e s t a b l i s h e d  c r i t e r i a  f o r  g e n e r a l  r e c r e a t i o n a l  
u s e  of s u r f a c e w a t e r s  wi thou t  r e f e r e n c e  t o  s p e c i f i c  d e s i g n a t i o n  of r e c r e a t i o n  a s  
a  wa te r  u s e .  These examples a r e  t aken  from: U.S., F e d e r a l  Water P o l l u t i o n  
Cont ro l  A d m i n i s t r a t i o n ,  Repor t  of t h e  N a t i o n a l  Techn ica l  Advisory Committee on 
Water Q u a l i t y  C r i t e r i a  t o  t h e  S e c r e t a r y  of t h e  I n t e r i o r ,  pp. 8-10. 
178 
T h e r e f o r e ,  wa te r  u s e s  a r e  a u t h o r i z e d  f o r  a  waterbody on t h e  b a s i s  of technolog-  
i c a l ,  economic, and i n s t i t u t i o n a l  c o n t r o l  c o n s i d e r a t i o n s .  Once p r e s e n t  u s e s  a r e  
d e s c r i b e d  and a u t h o r i z e d ,  l e v e l s  of wa te r  q u a l i t y  based on s c i e n t i f i c  c r i t e r i a  
a r e  e s t a b l i s h e d .  
With i n d i c a t i o n s  of a  growing demand f o r  wa te r  r e c r e a t i o n ,  t h e r e  i s  v i t a l  
concern f o r  p r o j e c t i n g  and e v a l u a t i n g  t h e  i n c r e a s e d  v a l u e  of r e c r e a t i o n a l  u s e  
r e s u l t i n g  from i n c r e a s i n g  inc rements  i n  wa te r  q u a l i t y .  Conversely ,  t h i s  concern 
d e a l s  w i t h  t h e  e x t e n t  t o  which t h e  r e c r e a t i o n a l  u s e  o f  wa te r  i s  d e l e t e r i o u s l y  
a f f e c t e d  by e x i s t i n g  p o l l u t i o n  l e v e l s .  These a r e  b o t h  impor tan t  concerns  
because  i t  i s  g e n e r a l l y  unders tood t h a t  p o l l u t i o n  abatement i s  cons idered  when 
u s e  of s u r f a c e w a t e r s  r e s u l t s  i n  s o c i a l  c o s t s  i n  e x c e s s  of t h e  a g g r e g a t e  b e n e f i t s  
r e a l i z e d .  An a n a l y s i s  of r e c r e a t i o n  demand i s  e s s e n t i a l  t o  such an  assessment .  
A s  r e f l e c t e d  i n  wa te r  q u a l i t y  s t a n d a r d s ,  economic e v a l u a t i o n  i s  a l s o  used t o  
r e c o n c i l e  p r e s e n t  w a t e r  u s e s  and t h e i r  cor responding  wate r  q u a l i t y  requ i rements  
w i t h  p r o j e c t e d  f u t u r e  wa te r  u s e s  and t h e i r  cor responding  q u a l i t y  requ i rements .  
E v a l u a t i o n  of R e c r e a t i o n  B e n e f i t s  Derived 
from P o l l u t i o n  Abatement 
While e v a l u a t i o n  of r e c r e a t i o n  b e n e f i t s  d e r i v e d  from p o l l u t i o n  abatement 
measures h a s  r e c e i v e d  c o n s i d e r a b l e  s tudy,58 t h i s  h a s  o n l y  he lped  t o  i l l u s t r a t e  
5 8 ~ .  B .  Ewing, E. H.  S t o r e y ,  e t  a l . ,  F e a s i b i l i t y  of E v a l u a t i o n  of B e n e f i t s  
from Improved Great  Lakes Water Q u a l i t y ,  S p e c i a l  Repor t  No. 2  (Urbana, I l l i n o i s :  
Water Resources  C e n t e r ,  U n i v e r s i t y  of I l l i n o i s ,  1968) ,  pp. 52-66. 
H. C .  Bramer, "The Economic Aspec t s  of t h e  Water P o l l u t i o n  Abatement Pro- 
gram i n  t h e  Ohio River  Val ley"  (unpubl ished Ph.D. d i s s e r t a t i o n ,  U n i v e r s i t y  of 
P i t t s b u r g h ,  P i t t s b u r g h ,  Pennsy lvan ia ,  1960) .  
Delaware River  Basin  Commission, The Measurement of Water Q u a l i t y  B e n e f i t s  
(New Brunswick, New J e r s e y :  Bureau of Economic Research,  Rutgers  U n i v e r s i t y ,  
1966) .  
J .  B. S t e v e n s ,  "A Study of C o n f l i c t  i n  N a t u r a l  Resource Use: E v a l u a t i o n  of 
R e c r e a t i o n a l  B e n e f i t s  a s  Re la ted  t o  Changes i n  Water Qua l i ty"  (unpubl ished Ph.D. 
d i s s e r t a t i o n ,  Oregon S t a t e  U n i v e r s i t y ,  C o r v a l l i s ,  Oregon, 1966) .  
E. M. C a s t l e ,  Economic and A d m i n i s t r a t i v e  Problems of Water P o l l u t i o n ,  
Techn ica l  Report  2284 ( C o r v a l l i s ,  Oregon: A g r i c u l t u r a l  Experiment S t a t i o n ,  
Oregon S t a t e  U n i v e r s i t y ,  n . d . ) .  
H .  H. S toevener ,  An Economic E v a l u a t i o n  of Water P o l l u t i o n  C o n t r o l  
t h e  complex i t i e s  and r e l a t i o n s h i p s  involved.  A u s a b l e  methodology t h a t  r e l a t e s  
measurable  o r  a l l o c a t e d  r e c r e a t i o n  b e n e f i t s  t o  s p e c i f i c  i n c r e a s i n g  o r  dec r ea s ing  
increments  i n  wate r  q u a l i t y  i s  l a ck ing .  
Using b e n e f i t - c o s t  a n a l y s i s ,  Stevens  s eeks  t o  a ch i eve  optimum water  u s e  
between d i l u t i o n  of was tes  and s p o r t  f i s h i n g .  H i s  b a s i c  s t r a t e g y  i s  t o  examine 
a  number of waste  d i s p o s a l  a l t e r n a t i v e s ,  t h e i r  c o s t s ,  and t h e i r  impacts  on f i s h -  
i ng  and t h e  l o c a l  community. The impacts  i nvo lve  bo th :  (1) d i r e c t  r e c r e a t i o n  
b e n e f i t s  of p o l l u t i o n  abatement ;  o r ,  conve r se ly ,  t h e  ave r t ed  l o s s  of r e c r ea -  
t i o n a l  v a l u e s  t h a t  would o the rw i se  occur  due t o  p o l l u t i o n  l oads  and (2)  secondary 
b e n e f i t s  induced by water  r e c r e a t i o n  behavior  a s  r e f l e c t e d  i n  changing persona l  
income l e v e l s  i n  t h e  community and r e g i o n .  Due t o  c o n s i d e r a b l e  disagreement  
among economists concerning composit ion and importance of secondary b e n e f i t s  and 
t h e  d i f f i c u l t i e s  involved i n  t h e i r  i d e n t i f i c a t i o n  and measurement, Ewing, S to r ey ,  
e t  a l .  f ocus  on d i r e c t  water  r e c r e a t i o n  b e n e f i t s .  
A monetary v a l u e  f o r  t h e  i nc r ea sed  number of rec rea t ion-days  a t t r i b u t a b l e  
t o  improved wate r  q u a l i t y  i s  ass igned  by Ewing, S t o r e y ,  e t  a l .  based on monetary 
v a l u e s  au tho r i zed  i n  L1.S. Sena te  Document No. 97,  Supplement No. 1: 
LIse of an  approximate v a l u e  i s  j u s t i f i e d ,  however, s i n c e  a l l o c a t i n g  
a  ze ro  v a l u e ,  when a  p o s i t i v e  v a l u e  i s  known t o  e x i s t ,  would b e  a  
d i s s e r v i c e  t o  t h e  pub l i c  i n t e r e s t  a s  i t  seeks  s a t i s f a c t i o n  of 
r e c r e a t i o n  needs .  59 
A l t e r n a t e l y ,  however, r e s e a r c h  economists a r e  more concerned w i th  developing 
demand schedules  t h a t  w i l l  measure r e c r e a t i o n  b e n e f i t s  expected t o  a cc rue .  
A l t e r n a t i v e s ,  A Progress  Report  ( S a l t  Lake C i t y ,  Utah: Economics of Water 
Resource Development of t h e  Western A g r i c u l t u r a l  Economics Research Counci l ,  
1963) .  
E. M. C a s t l e ,  "Economics of Water P o l l u t i o n  Con t ro l , "  Jou rna l  of Water 
P o l l u t i o n  Cont ro l  Fede ra t i on  (Washington, D . C . :  May, 1966) ,  pp. 789-793. 
59~ tu ing ,  S to r ey ,  e t  a 1  . , F e a s i b i l i t y  of Eva lua t ion  of B e n e f i t s  from Improved 
Great  Lakes Water Q u a l i t y ,  Spec i a l  Report  No. 2 ,  p .  66.  
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D u t t a  and ~ s c h ~ '  c o n s t r u c t  two models t h a t  y i e l d  e s t i m a t e s  of r e c r e a t i o n  
b e n e f i t :  one based on  r e v e a l e d  p r e f e r e n c e s  d e s c r i b e d  from h i s t o r i c a l  o r  house- 
ho ld  budget d a t a ,  and t h e  o t h e r  based on u s e r  p r e f e r e n c e s  a s  e l i c i t e d  by survey  
i n s t r u m e n t s .  S imula t ion  methods such as u s i n g  d i s t a n c e  o r  o t h e r  v a r i a b l e s  a s  
p r o x i e s  f o r  p r i c e  a r e  a l s o  used t o  de te rmine  b e n e f i t s  a c c r u i n g  from p o l l u t i o n  
abatement.  According t o  S t e v e n s ,  t h e s e  s i m u l a t i o n  methods a r e  s t i l l  r e l a t i v e l y  
undeveloped and w i l l  r e q u i r e  f u r t h e r  s t u d y .  T h i s  l a c k  o f  development e x p l a i n s  
t h e  a p p a r e n t  c o n c e n t r a t i o n  on b e n e f i t  v a l u a t i o n  methods and t h e  minimum of con- 
c e r n  f o r  s p e c i f i c  w a t e r  q u a l i t y  requ i rements  r e l a t e d  t o  r e c r e a t i o n  behavior  and 
s a t i s f a c t i o n .  
A c r i t i c a l  a s p e c t  of e v a l u a t i n g  r e c r e a t i o n  b e n e f i t s  a c c r u i n g  from p o l l u t i o n  
abatement i s  q u a l i t y - - t h e  q u a l i t y  of t h e  r e c r e a t i o n  e x p e r i e n c e  a s  expressed i n  
p a r t i c i p a n t s '  behav ior  and s a t i s f a c t i o n .  Using g r o s s  annual  r e c r e a t i o n  v a l u e s  
r a t h e r  t h a n  a c c u r a t e  r e g i o n a l  demand d a t a ,  Bramer c o n s i d e r s  o n l y  t h e  q u a n t i t y  
of p a r t i c i p a t i o n .  S ince  q u a l i t y  a s  expressed i n  p a r t i c i p a n t  s a t i s f a c t i o n  is  
h y p o t h e t i c a l l y  r e f l e c t e d  i n  q u a n t i t a t i v e  behav ior ,  economic v a l u e  should 
d e f i n i t e l y  b e  based on t h e  q u a l i t y  of t h e  w a t e r  r e c r e a t i o n  exper ience .  Researchers  
g e n e r a l l y  concur t h a t  v a r i a t i o n s  i n  t h e  q u a l i t y  of r e c r e a t i o n  e x p e r i e n c e s  is a n  
impor tan t  de te rminan t  of water r e c r e a t i o n  demand, b u t  t h e y  f a i l  t o  i n v e s t i g a t e  
human s a t i s f a c t i o n s  and behav iors  r e l a t e d  t o  v a r y i n g  inc rements  i n  wa te r  q u a l i t y .  
S tevens  n o t e s  t h e  importance of q u a l i t y  i n  wa te r  p o l l u t i o n  abatement:  
It i s  i m p o r t a n t ,  however, t h a t  t h e  q u a l i t y  of t h e  r e c r e a t i o n  exper i -  
ence b e  s p e c i f i c a l l y  cons idered  because  t h i s  parameter  may v e r y  
l i k e l y  b e  a f f e c t e d  by t h e  s e c u l a r  i n c r e a s e s  i n  income, p o p u l a t i o n ,  
and l e i s u r e  which have been f o r e c a s t  f o r  t h e  United s t a t e s .  61 
The methodology developed by Ewing, S t o r e y ,  e t  a l .  b e s t  demons t ra tes  t h e  c r i t i c a l  
6 0 ~ e l a w a r e  River  Bas in  Commission, 
B e n e f i t s ,  pp. 97-106. 
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importance of r e l a t i n g  water  q u a l i t y  l e v e l s  t o  p a r t i c i p a t i o n  f l u c t u a t i o n s  by 
a c t i v i t y .  T h e i r  i n t e n t  i n  u s i n g  a n  ef f ec t ive -a f  f e c t e d  range62  continuum i s :  
( 1 )  t o  p r o v i d e  a  t o o l  f o r  e v a l u a t i n g  a  wa te r  r e c r e a t i o n  s i t e ' s  p o t e n t i a l  f o r  
c e r t a i n  a c t i v i t i e s ,  (2 )  t o  r e l a t e  p a r t i c i p a t i o n  l e v e l s  t o  f l u c t u a t i o n s  i n  wa te r  
q u a l i t y  pa ramete rs ,  and ( 3 )  t o  de te rmine  t h e  c o s t s  a s s o c i a t e d  w i t h  t h e  b e h a v i o r a l  
r e s p o n s e  t o  e x i s t i n g  p o l l u t i o n  l e v e l .  
I f  t h e  wa te r  q u a l i t y  l e v e l  f a l l s  w i t h i n  t h e  e f f e c t i v e  r a n g e  f o r  
t h a t  a c t i v i t y ,  t h e  p o l l u t a n t  h a s  no e f f e c t  on t h e  a c t i v i t y ,  and t h e  
economic b e n e f i t  a t t r i b u t a b l e  t o  wa te r  q u a l i t y  improvement f o r  t h a t  
a c t i v i t y  would be ze ro  . . . . I f  t h e  water  q u a l i t y  l e v e l  f a l l s  
w i t h i n  t h e  a f f e c t e d  r a n g e ,  i t  w i l l  be  n e c e s s a r y  t o  de te rmine  t h e  
e x t e n t  t o  which p a r t i c i p a t i o n  i s  a f f e c t e d ,  a s  a n  economic b e n e f i t  
w i l l  l i k e l y  a c c r u e  through wate r  q u a l i t y  improvement.63 
P o l l u t e d  wate r  c a n  r a r e l y  be t o t a l l y  aba ted  o r  r e t u r n e d  t o  a  p r i s t i n e  con- 
d i t i o n .  Usua l ly  on ly  a  smal l  i n c r e a s e  i n  wa te r  q u a l i t y  i s  a t t empted .  To 
i u s t i f y  t h i s  i n c r e a s e ,  we must know how much t h e  a n t i c i p a t e d  abatement w i l l  
i n c r e a s e  water  r e c r e a t i o n  p a r t i c i p a t i o n  i n  economic terms.  There  is  g e n e r a l  
agreement between Ewing, S t o r e y ,  e t  a l .  and Stevens  t h a t  such a n  i n v e s t i g a t i o n  
must be done by a c t i v i t y  and t h e  b e n e f i t s  r e s u l t i n g  from each a c t i v i t y  t o t a l l e d .  
Dut ta  and Asch u s e  a  s i m i l a r  a ~ p r o a c h  based on t h r e e  broad c o l l e c t i v e  l e v e l s  of 
water  q u a l i t y  t h a t  correspond t o  t h r e e  c a t e g o r i e s  of water  r e c r e a t i o n  u s e s ,  
namely, d i r e c t  body c o n t a c t ,  i n d i r e c t  body c o n t a c t ,  and non-body c o n t a c t  
r e c r e a t i o n .  They t h e n  e s t i m a t e  demand f o r  t h e  t h r e e  d i f f e r e n t  l e v e l s  of water  
q u a l i t y .  
6 2 E f f e c t i v e  Range - t h e  range  of water  q u a l i t y  which i s  no t  p o l l u t e d  s u f -  
f i c i e n t l y  t o  a f f e c t  t h e  s u i t a b i l i t y  of t h e  water  f o r  r e c r e a t i o n  u s e ;  Threshold  - 
t h e  minimum l e v e l  of water  q u a l i t y  n e c e s s a r y  t o  suppor t  r e c r e a t i o n a l  u s e  wi thou t  
a f f e c t i n g  i t s  s u i t a b i l i t y  f o r  such u s e ;  Af fec ted  Range - t h e  range  of water  
q u a l i t y  w i t h i n  which t h e  s u i t a b i l i t y  of t h e  water  f o r  r e c r e a t i o n a l  u s e  i s  
d e l e t e r i o u s l y  a f f e c t e d .  These d e f i n i t i o n s  a r e  t aken  from: Ewing, S t o r e y ,  
e t  a l . ,  p. 56.  
Appropr ia te  q u a l i t y  s t anda rds  f o r  d i f f e r e n t  r e c r e a t i o n a l  u s e s  have 
been p r e sc r i bed  . . . . I t  appears  t h a t  s u c c e s s i v e  l e v e l s  of 
improvements i n  water  q u a l i t y  a l l ows  many u s e s  f o r  r e c r e a t i o n .  
For example, t h e  q u a l i t y  l e v e l  s u f f i c i e n t  f o r  boa t i ng  may no t  
r ende r  f i s h i n g  imposs ib le .  Swimming and wate r - sk i ing  demand s t i l l  
h ighe r  water  q u a l i t y .  Graph i ca l l y ,  t h e  s i t u a t i o n  can  be de sc r i bed  
by a  s t e p  f u n c t i o n .  64 
Regard less  of comp lex i t i e s  invo lved ,  i t  i s  g e n e r a l l y  accepted t h a t  i n c r e a s e s  
i n  water  q u a l i t y  w i l l  g e n e r a t e  cons ide r ab l e  d i r e c t  economic b e n e f i t s  a t t r i b u t a b l e  
t o  i nc r ea sed  r e c r e a t i o n a l  use .  Conversely ,  i t  i s  a l s o  r e a l i z e d  t h a t  t h e  c o s t s  of 
diminished wate r  q u a l i t y  a r e  borne most h e a v i l y  by r e c r e a t i o n a l  use .  The 
l i t e r a t u r e  r e f l e c t s  g e n e r a l  agreement t h a t  assessment  of i nc r ea sed  r e c r e a t i o n  
b e n e f i t s  may prove d e c i s i v e  i n  j u s t i f y i n g  p o l l u t i o n  abatement o r  c o n t r o l  pro- 
grams. The problem l i e s ,  however, i n  measuring t h e  b e n e f i t s  purpor ted  t o  occur .  
Stevens  is  concerned w i th  i d e n t i f y i n g  and measuring t h e  secondary b e n e f i t s  of 
i nc r ea sed  r e c r e a t i o n a l  u se  r e l a t e d  t o  p o l l u t i o n  abatement because of t h e i r  con- 
s i d e r a b l e  l o c a l  and r e g i o n a l  economic impact .  A l t e r n a t i v e l y ,  Ewing, S to r ey ,  
e t  a l .  o f f e r  a n  approach t o  b e n e f i t  v a l u a t i o n  t h a t  avo id s  measurement problems 
and secondary b e n e f i t s  bu t  requ i . res  p r e r e q u i s i t e  development of more adequa te  
wate r  q u a l i t y  c r i t e r i a  and ca r ry ing  c a p a c i t y  s t a n d a r d s .  The l a t t e r  concep tua l  . 
approach has  g r e a t e r  i m p l i c a t i o n s  f o r  f u r t h e r  s t udy  because i t  r e q u i r e s  pre- 
r e q u i s i t e  i n v e s t i g a t i o n s  of more c r i t i c a l  ques t i ons  i n  water  r e c r e a t i o n  
planning and development. 
l a  
Summary 
There  i s  cons ide r ab l e  d i f f e r e n c e  between water  q u a l i t y  c r i t e r i a  and 
s t anda rds .  While a  s t anda rd  i s  u s u a l l y  sanc t ioned  by a  governmental a u t h o r i t y ,  
I 
a  c r i t e r i o n  should be  based on s c i e n t i f i c  i n v e s t i g a t i o n .  S ince  inadequac ies  i n  i 
water  q u a l i t y  s t anda rds  can be  p a r t i a l l y  t r a ced  t o  weak o r  i n v a l i d  water  q u a l i t y  
i 
6 4 ~ e l a w a r e  River  Basin  Commission, The Measurement of Water Q u a l i t y  
B e n e f i t s ,  pp. 28-29. 
c r i t e r i a ,  t h i s  w r i t e r  focused on i n v e s t i g a t i n g  the  s t a t u s  and adequacy of 
e s t ab l i shed  water q u a l i t y  c r i t e r i a .  
To be acceptab le  t o  r egu la to ry  a u t h o r i t i e s ,  waters  used f o r  swimming and 
o ther  d i r e c t  body contac t  r e c r e a t i o n a l  a c t i v i t i e s  must meet t h r e e  cond i t i ons :  
1 )  they must be e s t h e t i c a l l y  enjoyable,  
2) they must con ta in  no substances t h a t  a r e  t ox ic  upon inges t ion  o r  
i r r i t a t i n g  t o  t h e  eyes or  s k i n  of humans, and 
3) they must be reasonably f r e e  from pathogenic b a c t e r i a .  
Water q u a l i t y  c r i t e r i a  f a i l  t o  de f ine  t h e  f i r s t  two condi t ions  i n  q u a n t i t a t i v e  
terms. San i t a ry  b a c t e r i a l  c r i t e r i a  have been the  most d e f i n i t i v e l y  and quanti-  
t a t i v e l y  def ined .  
Water q u a l i t y  c r i t e r i a  l i t e r a t u r e  i s  p r imar i ly  concerned with b i o l o g i c a l ,  
chemical,  and phys ica l  events  but not  with t h e  v a r i e t y  of a t t i t u d i n a l  and 
behaviora l  r e a c t i o n s  t h a t  these  events  may induce. A waterbody may meet estab-  
l i shed  water q u a l i t y  c r i t e r i a ,  but people may s t i l l  not consider  t h e  waterbody 
t o  be of acceptab le  water q u a l i t y  and r e f r a i n  from using i t  f o r  r e c r e a t i o n .  
While the  r e c r e a t i o n  experience involves a  t o t a l  human i n t e r a c t i o n  with the  
environment which may or  may not be s a t i s f y i n g ,  cu r r en t  phys ica l ,  chemical,  and 
b io log ica l  c r i t e r i a  ignore human a t t i t u d e s  and consequent behavioral  responses 
t h a t  have cons iderable  eco log ica l  and economic impl ica t ions .  Unless e s t h e t i c  
requirements based on l e v e l s  of human acceptance a r e  c l e a r l y  quan t i f i ed  accord- 
ing t o  r eg iona l  va r i ances ,  these  requirements w i l l  r e ce ive  l i t t l e  a t t e n t i o n  i n  
e s t a b l i s h i n g  s t a t e  water q u a l i t y  s tandards  p r e r e q u i s i t e  t o  j u s t i f i c a t i o n  of 
p o l l u t i o n  abatement programs. 
Several  methods of maintaining water q u a l i t y  f o r  r e c r e a t i o n  use were d i s -  
cussed. These included: (1) s a n i t a r y  waste t rea tment ,  (2) advanced waste 
t rea tment ,  (3) low-flow augmentation and d i l u t i o n  of wastewater,  ( 4 )  l im i t ed  
impoundment and t reatment  of po l lu ted  water ,  and (5) enforcement of water 
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q u a l i t y  s t a n d a r d s .  D i l u t i o n  of wastewater  h a s  been c o n s i d e r e d  t o  be  a  bona-f ide  
b e n e f i c i a l  u s e  of w a t e r  when wate r  f l o w  t o g e t h e r  w i t h  volume and s t r e n g t h  of 
e f f l u e n t  a r e  r e g u l a t e d ;  however, w i t h  i n c r e a s i n g  advanced w a s t e  t r e a t m e n t  t ech-  
nology,  t h e  need f o r  d i l u t i o n  and c o n s e q u e n t i a l  low-flow augmentat ion w i l l  soon 
be  economical ly  o b s o l e t e .  E f f o r t s  t o  make d i l u t i o n  a  permanent replacement  f o r  
more complete  w a s t e  t r e a t m e n t  must t h e r e f o r e  be  r e s i s t e d .  The e f f o r t s  of F e d e r a l  
a g e n c i e s  invo lved  i n  developing d i l u t i o n  and low-flow augmentat ion c a p a b i l i t i e s  
must be  r e d i r e c t e d  t o  i n s t i t u t i n g  more complete  was te  t r e a t m e n t .  Ex tens ive  
e f f o r t s  w i l l  be r e q u i r e d ,  however, t o  implement t h e s e  proposed changes i n  agency 
a u t h o r i z a t i o n .  
S u r v e i l l a n c e  of w a t e r  q u a l i t y ,  and enforcement of s t a n d a r d s  couplecl w i t h  
expanded F e d e r a l  g r a n t s  f o r  more adequa te  was te  t r e a t m e n t  f a c i l i t i e s  w i l l  s t imu- 
l a t e  more e f f i c i e n t  was te  t r ea tment  and w i l l  h e l p  t o  m a i n t a i n  w a t e r  q u a l i t y  f o r  
p r e s e n t  and f u t u r e  a u t h o r i z e d  r e c r e a t i o n a l  u s e s .  
I n  t h i s  c h a p t e r ,  wa te r  q u a l i t y  problems a r e  viewed w i t h i n  a n  economic 
framework in tended  t o  maximize s a t i s f a c t i o n  of human wants  from t h e  u s e  of wa te r  
and t o  minimize c o s t s  of producing t h e s e  s a t i s f a c t i o n s .  Economic e v a l u a t i o n  can '  
be  a n  a c c u r a t e  t o o l  f o r  ach iev ing  optimum r e c r e a t i o n a l  u s e  of wa te r  r e s o u r c e s  
when t h e  fo l lowing  t h r e e  c o n d i t i o n s  a r e  s a t i s f i e d :  (1) t o t a l  r e g i o n a l  demand 
f o r  i n d i v i d u a l  wa te r  r e c r e a t i o n  a c t i v i t i e s  c a n  be  measured,  ( 2 )  a c c u r a t e  d i r e c t  
and secondary b e n e f i t  v a l u e s  f o r  each u n i t  of r e c r e a t i o n  demand can be  measured 
and /or  a t t r i b u t e d ,  and (3) r e l e v a n t  and comprehensive wate r  q u a l i t y  c r i t e r i a  f o r  
v a r i o u s  water  r e c r e a t i o n  a c t i v i t i e s  a r e  e s t a b l i s h e d .  S i n c e  t h e  l i t e r a t u r e  
r e v e a l s  t h a t  none of t h e s e  p r e r e q u i s i t e  c o n d i t i o n s  i s  a d e q u a t e l y  met ,  i t  i s  con- 
c luded t h a t  economic e v a l u a t i o n  a l o n e  cannot  d e a l  f a i r l y  i n  a l l o c a t i n g  r e s o u r c e s  
f o r  water  r e c r e a t i o n a l  u s e  o r  i n  implementing wate r  q u a l i t y  s t a n d a r d s  t o  r e f l e c t  
t h i s  a l l o c a t e d  u s e .  P r e s e n t l y ,  t h e r e f o r e ,  r e c r e a t i o n a l  u s e  must depend upon 
1 
I i n s t i t u t i o n a l  c o n t r o l s ,  l a w s ,  and p o l i t i c a l  d e c i s i o n s .  To avoid t o t a l  
) dependence on t h e  rea lm of p u b l i c  i n t e r v e n t i o n ,  t h e  t h r e e  c o n d i t i o n s  
1 
1 
! p r e r e q u i s i t e  t o  economic e v a l u a t i o n  must beg in  t o  be  f u l f i l l e d  through 
i 
i f u t u r e  s c i e n t i f i c  i n v e s t i g a t i o n .  
CHAPTER I X  
A PROGRAMATIC IDENTIFICATION OF INTERDISCIPLINARY 
RECREATION-WATER RESOURCES RESEARCH NEEDS 
I n t r o d u c t i o n  
I n  t h i s  chap t e r  i n t e r d i s c i p l i n a r y  rec rea t ion-wate r  r e sou rce  r e s e a r c h  needs 
a r e  i d e n t i f i e d .  These needs a r e  based on t h e  c r i t i c a l  a n a l y s i s  of l i t e r a t u r e  
accomplished i n  t h e  p rev ious  e i g h t  chap t e r s .  An important  purpose of t h i s  
c r i t i c a l  a n a l y s i s  was t o  c i t e  gaps i n  e x i s t i n g  methods and knowledge. These 
gaps  form t h e  b a s i s  f o r  t h e  fo l lowing  s ta tement  of r e s e a r c h  needs .  
S ince  a  programat ic  i d e n t i f i c a t i o n  of r e s e a r c h  needs must be based on a  
comprehensive i n v e s t i g a t i o n  of t h e  l i t e r a t u r e ,  such an i n v e s t i g a t i o n  has  been 
e f f e c t e d  by t h i s  w r i t e r .  Nine hundred p i e c e s  of l i t e r a t u r e  o u t  of f i f t e e n  
hundred i d e n t i f i e d  and r e t r i e v e d  were considered p e r t i n e n t  i n  t h i s  c o l l a b o r a t i v e  
s tudy .  These n i n e  hundred p u b l i c a t i o n s  form t h e  b i b l i o g r a p h i c  founda t ion  f o r  
t h i s  programat ic  l i s t i n g  of r e s e a r c h  needs which ha s  been developed t o  guide 
i n d i v i d u a l  and i n t e r r e l a t e d  rec rea t ion-wate r  r e sou rce s  r e s e a r c h .  
Research needs a r e  broken down i n t o  t h r e e  major c l a s s i f i c a t i o n s  w i th  
s p e c i f i c  r e s e a r c h  needs l i s t e d  under each ,  
The Water Resource 
1 )  Re l a t i onsh ip s  between t h e  components of t h e  hyd ro log i ca l  c y c l e  and t h e i r  
q u a n t i t a t i v e  and q u a l i t a t i v e  imp l i ca t i ons  f o r  water-based r e c r e a t i o n  
should be  s t u d i e d  through an i n t e r d i s c i p l i n a r y  r e s e a r c h  e f f o r t .  
2)  Broad e c o l o g i c a l  s t u d i e s  of water  use  need t o  demonstra te  human- 
environmental  r e l a t i o n s h i p s  t h a t  a r e  b e n e f i c i a l  o r  d e t r i m e n t a l  t o  
r e c r e a t i o n a l  use .  
3)  Methods t o  c o n t r o l  b o t h  q u a n t i t a t i v e  and q u a l i t a t i v e  wa te r  consumption 
need t o  b e  determined.  Remedial a c t i o n s  should r e c o g n i z e  wa te r  r e c r e a -  
t i o n  a s  a n  i n c r e a s i n g  wate r  u s e .  
4)  Water q u a n t i t y  c r i t e r i a  should  b e  e s t a b l i s h e d  t h a t  r e f l e c t  t h e  amount of 
wa te r  and i t s  d i s t r i b u t i o n  i n  t ime  and space  r e q u i r e d  f o r  each wate r  
r e c r e a t i o n  a c t i v i t y .  
5 )  More rev iews ,  comparat ive  a n a l y s e s ,  and documentation of p u b l i c  water-  
u s e  r i g h t s  guaran teed  by s t a t e  common law a r e  needed. 
6 )  The need t o  q u a n t i f y  p r o j e c t e d  r e g i o n a l  demand f o r  w a t e r  r e c r e a t i o n  i s  
e s s e n t i a l  t o  e f f e c t i n g  g r a d u a l  m o d i f i c a t i o n  of water-use  law. 
User-Resource P lann ing  
1 )  Development of more a c c u r a t e  t o t a l  r e c r e a t i o n  demand p r e d i c t i o n  methods 
based on r e g r e s s i o n  a n a l y s i s  i s  s e e n  a s  a  h i g h  p r i o r i t y  r e s e a r c h  need. 
2)  R e c r e a t i o n  r e s o u r c e  p lann ing  e f f o r t s  should  de te rmine  t h e  e x t e n t  of 
unexpressed r e c r e a t i o n  behav ior  through s t u d i e s  of u s e r  group behav ior ,  
p r e f e r e n c e s ,  a s p i r a t i o n s ,  and s a t i s f a c t i o n s .  Models f o r  i n c o r p o r a t i n g  
an  assessment  of dormant demand i n t o  area-wide p lann ing  a r e  a l s o  r e q u i r e d .  
3)  I d e n t i f i c a t i o n  and q u a n t i f i c a t i o n  of m u l t i v a r i a t e  v a r i a b l e s  a f f e c t i n g  
r e c r e a t i o n  demand should b e  e f f e c t e d  u n t i l  a  maximum p r o p o r t i o n  of 
v a r i a n c e  i s  exp la ined .  
4)  The environmental  v a r i a b l e s ,  a t t r a c t a b i l i t y ,  competing o p p o r t u n i t i e s ,  
and s a t u r a t i o n  r e q u i r e  f u r t h e r  d e f i n i t i o n  and i n v e s t i g a t i o n  i f  v a r i -  
a b i l i t y  i n  r e c r e a t i o n  s i t e  consumption i s  t o  be  b e t t e r  e x p l a i n e d .  
5 )  Regional  p lanning s t u d i e s  by watershed o r  o t h e r  phys iograph ic  charac-  
t e r i s t i c s  should be  encouraged over  r e g i o n a l  d e f i n i t i o n  based on 
p o l i t i c a l  boundar ies .  
6)  Research economists  should  c o n t i n u e  t o  develop demand s c h e d u l e s  t h a t  
measure d i r e c t  and secondary b e n e f i t s  a c c r u i n g  from r e c r e a t i o n  exper i -  
1 
ences .  Through t h e i r  work, t h e  imputed v a l u e s  s a n c t i o n e d  i n  U.S. 
S e n a t e  Document No. 97 can  be s u b s t a n t i a t e d .  
7)  To e f f e c t  more s e n s i t i v e  u s e r - r e s o u r c e  p l a n n i n g ,  e x i s t i n g  and p o t e n t i a l  
I 
r e c r e a t i o n  r e s o u r c e s  should b e  i n v e n t o r i e d  i n  terms o f  t h e i r  p h y s i c a l  I 
and a t t i t u d i n a l  c a r r y i n g  c a p a c i t i e s .  
8) S t u d i e s  of c o l l e c t i v e  a t t i t u d e s  toward environmental  and e x p e r i e n c e  
q u a l i t i e s ,  a s  accomplished by Lucas ,  should  be  e f f e c t e d  w i t h  o t h e r  
wa te r -o r ien ted  r e c r e a t i o n  u s e r  groups  t o  e s t a b l i s h  needed c a r r y i n g  
c a p a c i t y  s t a n d a r d s  f o r  management and p lann ing  of more i n t e n s i v e l y  
used r e c r e a t i o n  a r e a s .  
9 )  Upon d e t e r m i n a t i o n  of v a l i d  c a r r y i n g  c a p a c i t y  s t a n d a r d s  f o r  i n d i v i d u a l  
wa te r  r e c r e a t i o n  e x p e r i e n c e s ,  t h e r e  i s  a  r e s o u r c e  management need t o  1 
deve lop  c a p a c i t y  s t a n d a r d s  f o r  e n t i r e  wa te rbod ies  t h a t  minimize t h e  
e f f e c t s  of c o n f l i c t i n g  r e c r e a t i o n a l  u s e s .  I 
1 0 )  Reg iona l  a n a l y s i s  t e c h n i q u e s  should b e  broadened t o  d e t e c t  environmental  
I 
q u a l i t i e s  of v a l u e  t o  s p e c i f i c  r e c r e a t i o n  u s e r  g roups .  
Water Q u a l i t y  Maintenance f o r  R e c r e a t i o n a l  Use 
1 )  I d e n t i f i c a t i o n  of more p r e c i s e  and r e l i a b l e  i n d i c a t o r  organisms t o  
de te rmine  m i c r o b i o l o g i c a l  s u i t a b i l i t y  of w a t e r s  f o r  d i r e c t  body c o n t a c t  
r e c r e a t i o n  i s  c r i t i c a l .  
2 )  Water q u a l i t y  c r i t e r i a  t h a t  minimize e y e ,  e a r ,  nose ,  t h r o a t ,  and s k i n  
i n f e c t i o n s  and g a s t r o - i n t e s t i n a l  i l l n e s s  r e s u l t i n g  from d i r e c t  body 
c o n t a c t  r e c r e a t i o n  should be  q u a n t i t a t i v e l y  e s t a b l i s h e d .  
3 )  S i n c e  c u r r e n t  wa te r  q u a l i t y  c r i t e r i a  i g n o r e  human a t t i t u d e s  and conse- 
quent  b e h a v i o r a l  r e s p o n s e s  t o  p h y s i c a l ,  chemica l ,  and b i o l o g i c a l  
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c o n d i t i o n s ,  p s y c h o l o g i c a l  wa te r  q u a l i t y  c r i t e r i a  based on l e v e l s  of 
human accep tance  need t o  be  devel-oped f o r  i n d i v i d u a l  wa te r  r e c r e a t i o n  
e x p e r i e n c e s .  
4 )  T o x i c o l o g i c a l  and pa thogen ic  e f f e c t s  of numerous o r g a n i c ,  i n o r g a n i c ,  and 
b i o l o g i c a l  s u b s t a n c e s  on man need t o  be  i n v e s t i g a t e d  w i t h  f i n d i n g s  be ing  
i n c o r p o r a t e d  i n t o  wa te r  q u a l i t y  c r i t e r i a  f o r  d i r e c t  and i n d i r e c t  body 
c o n t a c t  r e c r e a t i o n .  
5)  Empi r ica l  s t u d i e s  of "de f a c t o "  r e c r e a t i o n a l  u s e  should be  under taken  t o  
s t r e n g t h e n  t h e  F.W.P.C.A.'s wa te r  q u a l i t y  c r i t e r i a  f o r  undesignated 
r e c r e a t i o n a l  w a t e r s .  Methods developed by such s t u d i e s  w i l l  a l s o  
improve t h e  accuracy of r e c r e a t i o n  r e s o u r c e  i n v e n t o r i e s  i n  area-wide 
p lann ing .  
6 )  S i n c e  implementat ion of coord ina ted  mul t ip le -use  a s  a  p lann ing  and 
management concept  depends on development of optimum u s e - i n t e r a c t i o n  
requ i rements ,  t h e s e  requ i rements  should  be  e s t a b l i s h e d  by an e q u i t a b l e  
combinat i o n  of s i n g u l a r  water-use  r e a u i r  ements . 
7 )  Bes ides  improving r e s e a r c h  d e s i g n s  t h a t  de te rmine  p h y s i c a l ,  chemical ,  
and b i o l o g i c a l  impacts  of r e c r e a t i o n a l  u s e  on wate r  s u p p l y ,  e f f o r t s  t o  
u s e  wa te r  s u p p l i e s  can  a l s o  be  suppor ted  by: (1) s c i e n t i f i c  examinat ion 
of wa te r  consumer a t t i t u d e s  toward r e c r e a t i o n a l  u s e  of t h e i r  wa te r  
supply  w i t h  adequa te  h e a l t h  p r e c a u t i o n s  and ( 2 )  a c c u r a t e  assessment  of 
r e g i o n a l  demand f o r  wa te r  r e c r e a t i o n .  
8 )  While t h e r e  should be  con t inued  development of advanced was te  t r e a t m e n t  
p r o c e s s e s  t h a t  remove r e f r a c t o r y  s u b s t a n c e s  i n h i b i t o r y  t o  r e c r e a t i o n a l  
u s e ,  t h i s  r e s e a r c h  and development need i s  c o n t i n g e n t  upon e s t a b l i s h m e n t  
of comprehensive wate r  q u a l i t y  c r i t e r i a  f o r  d i r e c t  and i n d i r e c t  body 
c o n t a c t  r e c r e a t i o n .  
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9)  Survey p rocedures  t o  e v a l u a t e  t h e  q u a l i t y  of wa te r  r e c r e a t i o n  i n  r e l a -  
t i o n  t o  p a r t i c u l a r  l e v e l s  of water  q u a l i t y  a s  determined by u s e r  group 
a t t i t u d e s ,  s a t i s f a c t i o n s ,  and c o n s e q u e n t i a l  behav ior  need t o  b e  developed.  
S i m i l a r l y ,  measurable  o r  a l l o c a t e d  r e c r e a t i o n  b e n e f i t s  need t o  b e  
r e l a t e d  t o  s p e c i f i c  wa te r  q u a l i t y  inc rements  w i t h  t h e i r  cor responding  
b e h a v i o r a l  r esponses .  
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APPENDIX A 
COMPUTERIZED BIBLIOGRAPHIC RETRIEVAL 
Water Resources  r e c r e a t i o n  b i b l i o g r a p h i c  r e t r i e v a l  i s  accomplished through 
t h e  IBM System/360 Document Process ing  System. T h i s  system p roces se s  b i b l i o g r a p h i c  
d a t a  i n t o  a  f i l e  of i n t e r r e l a t e d  d a t a  s e t s .  The nece s sa ry  hardware and programs 
f o r  t h e  I~M1360 Document Process ing  System a r e  a v a i l a b l e  a t  t h e  Un ive r s i t y  of 
I l l i n o i s  D i g i t a l  Computer Labora tory .  
The system1360 Document Process ing  System program c a p a b i l i t i e s  a r e  de sc r i bed  
more s p e c i f i c a l l y  by t h e  I n t e r n a t i o n a l  Business  Machines Corporat ion.  1 
Th i s  computerized l i t e r a t u r e  r e t r i e v a l  system a t  p r e s e n t  s t o r e s  approximately  
1 ,000 documents2 on a n  I B M  1316 p o r t a b l e  d i s c  pack t h a t  can be searched auto-  
m a t i c a l l y  by t h e  IBM System1360 Document Process ing  system. Graduate r e s e a r c h  
a s s i s t a n t s  have ass igned  up t o  f i v e  keywords t o  each document. These keyword 
d e s c r i p t o r s  r e v e a l  t h e  i n f  ormation and d a t a  con ta ined  i n  t h e  document. P r i o r  to- 
s t o r a g e ,  each document needs  t o  be  coded and key-punched on IBM ca rd s .  
P r e r e q u i s i t e  t o  any u s e  of t h e  IBM/360 Document Process ing  System t o  d e t e r -  
mine sources  of p e r t i n e n t  in format ion  and t h e i r  l o c a t i o n ,  t h e  i n v e s t i g a t o r  must 
o u t l i n e  a  s e a r c h  c o n t r o l  s t a t emen t  o r  t a s k  s p e c i f i c a t i o n ,  which s p e l l s  o u t  what 
in format ion  i s  d e s i r e d .  Th i s  s ea r ch  c o n t r o l  s t a tement  a c t i v a t e s  t h e  document 
p rocess ing  sys tem's  s ea r ch  c a p a b i l i t y .  It names t h e  d a t a  s e t s  t o  be searched.  
1 I n t e r n a t i o n a l  Business  Machines Corporat ion,  IBM system/360 Document 
Process ing  System App l i ca t i on  Desc r i p t i on ,  No. H20-0315-0 (White P l a i n s ,  N.Y. :  
I n t e r n a t i o n a l  Business  Machines Corpora t ion ,  1967) ,  p. 1. 
2 ~ a c h  document i n  t h i s  system c o n s i s t s  of an  ass igned  document number, 
t i t l e  of t h e  p u b l i c a t i o n ,  au thor  of t h e  p u b l i c a t i o n ,  p u b l i c a t i o n  d a t e ,  l i b r a r y  
l o c a t i o n ,  and t h e  ass igned  keywords. 
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The s e a r c h  c o n t r o l  s t a tement  i s  o u t l i n e d  i n  terms of t h e  keywords l i s t e d  i n  t h e  
Thesaurus of Outdoor Rec rea t i on  Terms, developed by t h e  B.O.R. and l a t e r  modif ied 
by our  p r o j e c t  s t a f f .  Every s ea r ch  c o n t r o l  s t a tement  must c o n t a i n  a t  l e a s t  one 
keyword s t a t emen t .  
The fo l lowing  have been developed a s  lead-up s t e p s  t o  t h e  development of a  
s ea r ch  c o n t r o l  s t a t emen t  and t h e  computerized r e t r i e v a l  of b i b l i o g r a p h i c  nota-  
t i o n s  : 
A .  An i n v e s t i g a t o r  fo rmula tes  a ques t i on  on paper t h a t  r e f l e c t s  t h e  
s u b j e c t  a r e a  about which in format ion  i s  d e s i r e d .  For example, one 
s e c t i o n  of t h e  c o l l a b o r a t i v e  s t udy  d e a l s  w i th  de te rmin ing ,  ana lyz ing ,  
and summarizing knowledge and d e f i c i e n c i e s  involved i n  f o r e c a s t i n g  t h e  
demand f o r  water-based r e c r e a t i o n  ( s e e  o u t l i n e  model i n  t h e  methodology 
s e c t i o n  of t h i s  s t udy ) .  The ques t i on  t h a t  r e l a t e s  t o  t h i s  s e c t i o n  is  a s  
fo l lows :  What t echn iques  and methodologies have been developed t o  f o r e -  
c a s t  t h e  demand f o r  wate r  r e c r e a t i o n  based on t h e  s o c i a l  and economic 
c h a r a c t e r i s t i c s  of s p e c i f i e d  u s e r  groups? 
B .  S e l e c t  t h e  important  terms w i t h i n  t h e  ques t i on .  These a r e  considered 
u se r  terms.  The important  u s e r  terms w i t h i n  our  sample ques t i on  a r e  
t e chn iques ,  methodologies ,  f o r e c a s t ,  demand, s o c i a l  and economic char-  
a c t e r i s t i c s ,  and u s e r  groups.  
C .  Using t h e  Thesaurus of Outdoor Rec rea t i on  Terms, de te rmine  i f  t h e r e  a r e  
keyword d e s c r i p t o r s  t h a t  match u s e r  terms s e l e c t e d .  
1. I f  t h e r e  i s  a  match,  record  t h e  keywords and e n t e r  them i n  a  
computer s e a r c h  c o n t r o l  s t a t emen t .  
2 .  I f  a  term i s  no t  i n  t h e  Thesaurus ,  t hen  an  a l t e r n a t e  term should b e  
chosen and l o c a t e d  i n  t h e  Thesaurus of Outdoor Rec rea t i on  Terms. 
I n  t h e  fo l lowing  example r equ i r ed  keyword d e s c r i p t o r s  have been 
found i n  t h e  Thesaurus o r  e l s e  they  have been approximated.  
254 
A B 
u s e r  terms t h e s a u r u s  keyword d e s c r i p t o r s  
t e c h n i q u e s  r e s e a r c h ,  s u r v e y s ,  s t a t i s t i c s  
methodologies  methodology 
f o r e c a s t  f o r e c a s t i n g  
demand demand 
s o c i a l  c h a r a c t e r i s t i c s  u s e r  c h a r a c t e r i s t i c s  
economic c h a r a c t e r i s t i c s  u s e r  c h a r a c t e r i s t i c s  , economic 
u s e r  groups  s t u d i e s  
u s e r s  
The i n v e s t i g a t o r  t h e n  i n c l u d e s  t h e  s e l e c t e d  t h e s a u r u s  keyword d e s c r i p t o r s  
i n  a n  i n p u t  s e a r c h  c o n t r o l  s t a t e m e n t .  Thus cued,  r o u t i n e s  w i t h i n  t h e  
s e a r c h  module r e a c t  t o  t h e  u s e r ' s  s e a r c h  s t a t e m e n t s  by i n t e r r o g a t i n g  t h e  
d a t a  b a s e .  F i n a l l y ,  t h e  s e a r c h  module c a u s e s  a p r i n t o u t  of documents 
whose keyword a t t r i b u t e s  match t h e  i n v e s t i g a t o r ' s  s p e c i f i c a t i o n s .  The 
s e a r c h  c o n t r o l  s t a t e m e n t  may b e  in tended  t o  c a u s e  a l l  documents a s s i g n e d  
one of t h e  keyword d e s c r i p t o r s  l i s t e d  i n  column B t o  b e  p r i n t e d - o u t ,  or. 
t h e  s t a t e m e n t  may be  c o n s t r u c t e d  t o  s e a r c h  f o r  and p r i n t  documents 
ass igned  a p a r t i c u l a r  combinat ion of keyword d e s c r i p t o r s ,  e . g . ,  t h o s e  
documents a s s i g n e d  t h e  keywords u s e r s ,  demand, and f o r e c a s t i n g .  
With a complete  b i b l i o g r a p h y  ( p e r t i n e n t  t o  t h e  s p e c i f i e d  t o p i c  of f o r e -  
c a s t i n g  demand) a v a i l a b l e  t o  t h e  i n v e s t i g a t o r ,  h e  must manual ly  r e t r i e v e  
t h e  a c t u a l  p i e c e s  of l i t e r a t u r e  p r i o r  t o  beginning h i s  c r i t i c a l  a n a l y s e s  
of t h e  l i t e r a t u r e .  
APPENDIX B 
DEFINITION OF TERPIS 
B i b l i o g r a p h i c  r e t r i e v a l  - I n  t h i s  s t u d y ,  b i b l i o g r a p h i c  r e t r i e v a l  i s  a n  au tomat ic  
p r o c e s s  whereby a  u s e r  i s  provided w i t h  a  complete  b i b l i o g r a p h y  (each 
b i b l i o g r a p h i c a l  n o t a t i o n  is  accompanied by a s s i g n e d  keywords and l i b r a r y  
l o c a t i o n  of t h e  p i e c e  of l i t e r a t u r e )  f o r  each keyword he  h a s  d e s i g n a t e d  
i n  h i s  s e a r c h  c o n t r o l  s t a t e m e n t .  
C o l l a b o r a t i o n  method - This  method u s e s  and . reworks  r e s e a r c h  c o n c l u s i o n s  and 
secondary d a t a  t o  deve lop  new g e n e r a l i z a t i o n s .  The c o l l a b o r a t i o n  method i n  
t h i s  s t u d y  w i l l  be  used t o  produce a  n a r r a t i v e  a n a l y s i s  and review of t h e  
s e l e c t e d  l i t e r a t u r e  r e l a t i n g  t o  t h e  r e c r e a t i o n a l  a s p e c t s  of water  r e s o u r c e s  
u s e ,  p lann ing ,  and development. T h i s  method i s  a l s o  c a l l e d  t h e  i n t e g r a t i o n  
method. 
Data b a s e  - A d a t a  b a s e  i s  a  major in format ion  c a t e g o r y  of s t o r e d  i n p u t  d a t a .  
I n  t h i s  s t u d y  t h e  d a t a  b a s e  c o n s i s t s  of d a t a  ( b i b l i o g r a p h i c  n o t a t i o n s ,  
l i b r a r y  l o c a t i o n s ,  and ass igned  keywords) d e a l i n g  w i t h  t h e  r e c r e a t i o n a l  
a s p e c t s  of wa te r  r e s o u r c e s  u s e ,  p l a n n i n g ,  and development. 
Data s e t  - A d a t a  s e t  i s  a  sub-set  of t h e  d a t a  base .  
Document - Each document i n  t h i s  system c o n s i s t s  of a n  ass igned  document number, 
t i t l e  of t h e  p u b l i c a t i o n ,  a u t h o r  of t h e  p u b l i c a t i o n ,  p u b l i c a t i o n  d a t e ,  
l i b r a r y  l o c a t i o n ,  and t h e  ass igned  keywords. 
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F i l e  of documents - A f i l e  of documents i s  t h e  e q u i v a l e n t  of one d a t a  b a s e  o r  ,I 
major i n f o r m a t i o n  c a t e g o r y  of s t o r e d  i n p u t  d a t a .  I 
I n f o r m a t i o n  r e t r i e v a l  - In format ion  r e t r i e v a l  i s  an  au tomat ic  p r o c e s s  whereby a  
u s e r  is provided w i t h  t h e  complete  t e x t  of p i e c e s  of l i t e r a t u r e  r e l a t i n g  t o  I 
s p e c i f i c  keywords h e  h a s  d e s i g n a t e d .  Because of t h e  e x t e n s i v e  funding t h a t  
I 
i s  r e q u i r e d  t o  e s t a b l i s h  such a system,  i n f o r m a t i o n  r e t r i e v a l  i s  n o t  a  
c u r r e n t  g o a l  of t h i s  r e s e a r c h  s t u d y .  1 
I n t e r d i s c i p l i n a r y  r e s e a r c h  - I n t e r d i s c i p l i n a r y  r e s e a r c h  i n v e s t i g a t e s  concep t s  i 
l 
and methods t r a n s c e n d i n g  one d i s c i p l i n e .  I n t e r d i s c i p l i n a r y  i m p l i e s  problem 
o r i e n t a t i o n  r a t h e r  t h a n  d i s c i p l i n e  o r i e n t a t i o n .  " I n t e r d i s c i p l i n a r y  
r e s e a r c h  i n v o l v e s  a n  i n t e g r a t i o n  of c o n c e p t s  d u r i n g  t h e  v a r i o u s  s t a g e s  of 
l 
a r e s e a r c h  p r o j e c t .  I n t e r d i s c i p l i n a r y  r e s e a r c h  i s  needed when, a f t e r  c a r e -  
f u l  c o n s i d e r a t i o n  of a  problem, t h e r e  i s  a  f e e l i n g  of need from o u t s i d e  
o n e ' s  own d i s c i p l i n e  o r  p r o f e s s i o n .  1 1 1  
Keyword d e s c r i p t o r  - Keyword d e s c r i p t o r s  a r e  a lphamer ic  terms t h a t  a r e  a s s i g n e d  
t o  p i e c e s  of l i t e r a t u r e  s u g g e s t i n g  t h e  c o n t e x t u a l  meaning of t h e  a u t h o r .  I  
1 
Members of t h e  p r o j e c t  s t a f f  have sought  t o  u s e  keywords which b e s t  
a n t i c i p a t e  t h e  wording of a  r e s e a r c h e r ' s  s e a r c h  query.  Keyword d e s c r i p t o r s  
may b e  e i t h e r  a  s i n g l e  word o r  s e v e r a l  words i n  l e n g t h .  The terms keyword 
d e s c r i p t o r  and keyword a r e  used i n t e r c h a n g e a b l y  i n  t h i s  s tudy .  
L i t e r a t u r e  r e t r i e v a l  - I n  t h i s  s t u d y ,  l i t e r a t u r e  r e t r i e v a l  is a  manual p rocess  
of i d e n t i f y i n g  and g a t h e r i n g  l i t e r a t u r e  p e r t i n e n t  t o  t h e  r e c r e a t i o n a l  i 
a s p e c t s  of wa te r  r e s o u r c e s  u s e ,  p l a n n i n g ,  and development.  
1 A. V.  Sapora ,  " I n t e r d i s c i p l i n a r y  Research , I '  R e c r e a t i o n  Research (Washing- 
t o n ,  D.C.: American A s s o c i a t i o n  f o r  H e a l t h ,  P h y s i c a l  Educa t ion ,  and R e c r e a t i o n ,  
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Search c o n t r o l  s t a tement  - The c o n t r o l  s t a t e m e n t  a c t i v a t e s  t h e  document process-  
ing  s e a r c h  c a p a b i l i t y .  It names t h e  d a t a  b a s e  t o  be  searched and t h e  
o p t i o n a l  d a t a  s e t s  (of t h a t  b a s e )  t h a t  w i l l  b e  involved i n  t h e  s e a r c h  
p r o c e s s .  These s t a t e m e n t s  cause  t h e  sys tem t o  y i e l d  d a t a  r e l a t i n g  t o  
s e l e c t e d  keywords. 
Thesaurus  - A t h e s a u r u s  is a s p e c i a l i z e d  vocabu la ry  t h a t  i s  used f o r  a c o n t r o l  
over  a c e r t a i n  body of i n f o r m a t i o n .  I n  t h i s  s t u d y ,  t h e  Thesaurus  of Out- 
door  R e c r e a t i o n  Terms developed by t h e  Bureau o f  Outdoor R e c r e a t i o n  was 
used.  T h i s  t h e s a u r u s  h a s  been e x t e n s i v e l y  modif ied by t h e  p r o j e c t  s t a f f  . 
2 
U.S. Bureau of Outdoor R e c r e a t i o n ,  U.S. Department of t h e  I n t e r i o r ,  
Thesaurus  of Outdoor R e c r e a t i o n  Terms (Washington, D.C.: U.S. Government 
P r i n t i n g  O f f i c e ,  1967) ,  n .p .  
APPENDIX C 
LITERATURE AND INFORMATION SOURCES 
Each of t h e  following sources cont r ibuted  o r  revealed two o r  more p ieces  of 
l i t e r a t u r e  t o  t h i s  r e t r i e v a l  p r o j e c t .  They a r e  the re fo re  worthy of s o l i c i t a t i o n  
o r  systematic  monitoring by i n v e s t i g a t o r s  concerned wi th  r e c r e a t i o n  aspec ts  of 
water resources  planning and development. 
I.  PERIODICALS AND PROCEEDINGS 
American Water Works Associat ion Journal .  New York: American Water Works 
Associat ion.  
American Economic Review. Evanston, I l l i n o i s :  American Economic Associa- 
t i o n .  
American Fores t s .  Washington, D . C . :  American Fores t ry  Associat ion.  
American Water Resources. Urbana, I l l i n o i s :  American Water Resources 
Associat ion.  
C i v i l  Engineering. New York: American Society of C i v i l  Engineers. 
Conference on Water f o r  Texas, Proceedings. College S t a t i o n ,  Texas: 
Water Resources I n s t i t u t e ,  Texas A & M Univers i ty .  
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APPENDIX D 
PUBLIC LAW ANALYSIS: WATER AND RECREATION 
by Bruce Rogers 1 
I n t r o d u c t i o n  
This  paper  b r i n g s  t o g e t h e r  major p r o v i s i o n s  of p u b l i c  laws e n a c t e d  s i n c e  
1960 which a f f e c t  p lann ing ,  development, and u s e  of t h e  N a t i o n ' s  wa te r  
r e s o u r c e s  f o r  r e c r e a t i o n a l  purposes .  
P u b l i c  laws which b e a r  upon t h e  r e c r e a t i o n a l  u s e  of w a t e r  a r e  n o t  e a s i l y -  
s e p a r a t e d  from p u b l i c  w a t e r  laws i n  g e n e r a l .  The r e l a t i o n s h i p  i s  o f t e n  a n  
i m p l i c i t  one. There fore ,  no s t r i c t  i n c l u s i o n - e x c l u s i o n  c r i t e r i a  have been 
adhered t o  a s  t o  which laws a r e  c i t e d  h e r e i n .  Q u a l i t a t i v e  judgments have been 
made and on ly  t h o s e  laws which most d i r e c t l y  e f f e c t  t h e  r e c r e a t i o n a l  u s e  of 
w a t e r  have been inc luded .  An e x c e p t i o n  t o  t h i s  concerns  f i s h  and w i l d l i f e  con- 
s e r v a t i o n  laws.  It i s  f e l t  t h a t  t h i s  l e g i s l a t i o n  forms a  c a t e g o r y  t h a t  can b e  
d i s t i n g u i s h e d  from t h e  p r e s e n t  concern,  even though s e v e r a l  of t h e  f i s h  and 
w i l d l i f e  c o n s e r v a t i o n  laws s t a t e  t h a t  one reason  f o r  c o n s e r v a t i o n  p r a c t i c e s  i s  
t o  enhance t h e  r e c r e a t i o n a l  v a l u e  i n h e r e n t  i n  f i s h  and w i l d l i f e  r e s o u r c e s .  
I n  many i n s t a n c e s  t h e  laws r e f e r r e d  t o  a r e  amendments t o  l e g i s l a t i o n  
enac ted  p r i o r  t o  1960. For t h e s e  c a s e s  t h e  g e n e r a l  t h r u s t  of t h e  p rev ious  
law i s  e x p l a i n e d  b e f o r e  c i t i n g  t h e  amendment's p r o v i s i o n s .  
Two f a c t o r s  must b e  k e p t  i n  mind. F i r s t l y ,  p u b l i c  laws approved p r i o r  t o  
l a r u c e  Rogers, M. S . ,  i s  a  r e s e a r c h  a s s i s t a n t  i n  t h e  Department of 
R e c r e a t i o n  and P a r k  Admin is t ra t ion ,  U n i v e r s i t y  of I l l i n o i s .  Th i s  paper  was 
completed a s  a  p a r t  of p r o j e c t  A-025-il l .  f o r  t h e  Water Resources C e n t e r ,  
U n i v e r s i t y  of I l l i n o i s .  
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1960,  and n o t  amended s i n c e ,  a r e  n o t  i n c l u d e d  a l t h o u g h  t h e y  may have a  b e a r i n g  
upon t h e  p l a n n i n g ,  development,  and u s e  o f  w a t e r  f o r  r e c r e a t i o n .  Secondly on ly  
t h e  p r o v i s i o n s  of t h e  laws a r e  e x p l a i n e d .  S p e c i f i c  programs which have  a s  t h e i r  
a u t h o r i z a t i o n  one of t h e s e  laws a r e  n o t  mentioned.  The p a p e r  i s  n o t  i n t e n d e d  
f o r  u s e  a s  a  r e f e r e n c e  manual f o r  F e d e r a l  programs which a s s i s t  i n  development 
of  w a t e r  r e s o u r c e s  f o r  r e c r e a t i o n a l  p u r p o s e s .  For  t h i s  o t h e r  s o u r c e s  must b e  
s o u g h t .  
S e v e r a l  t e r m s  a r e  used t h a t  have  p a r t i c u l a r  meanings which must b e  under- 
s t o o d  f o r  t h e  A c t s '  pu rposes  t o  b e  c l e a r .  These f o l l o w .  
S e p a r a b l e  c o s t s  - A s  a p p l i e d  t o  any p r o j e c t  pu rpose ,  means t h e  d i f f e r e n c e  
between t h e  c a p i t a l  c o s t  o f  t h e  e n t i r e  mul t ip le -purpose  p r o j e c t  and t h e  c a p i t a l  
c o s t  o f  t h e  p r o j e c t  w i t h  t h e  purpose  o m i t t e d .  
J o i n t  c o s t s  - The d i f f e r e n c e  between t h e  c a p i t a l  c o s t  of  t h e  e n t i r e  m u l t i -  
p l e -purpose  p r o j e c t  and t h e  sum of t h e  s e p a r a b l e  c o s t s  f o r  a l l  p r o j e c t  pu rposes .  
C a p i t a l  c o s t  - I n c l u d e s  i n t e r e s t s  d u r i n g  c o n s t r u c t i o n ,  where a p p r o p r i a t e .  
Non-reimbursable - S h a l l  n o t  b e  c o n s t r u e d  t o  p r o h i b i t  t h e  i m p o s i t i o n  of 
-  
e n t r a n c e ,  a d m i s s i o n ,  and o t h e r  u s e r  f e e s  and c h a r g e s .  
The Laws 
When approved i n  1954 t h e  Watershed P r o t e c t i o n  and Flood P r e v e n t i o n  Act 
was p r i m a r i l y  i n t e n d e d  t o  p r o v i d e  a  means by which t h e  Department of A g r i c u l t u r e  
could. c o o p e r a t e  w i t h  s t a t e  and l o c a l  a g e n c i e s  f o r  t h e  purposes  of  s o i l  
6 c o n s e r v a t i o n .  Amendments i n  1956, 1958, 1960, and 1961 have broadened 
t h e  A c t ' s  scope .  One of t h e  1961 amendments (PL 89-703) was p a r t i c u l a r l y  
a p p l i c a b l e  t o  r e c r e a t i o n a l  development. 
. I n  g e n e r a l  t h e  Act a u t h o r i z e s  t h e  S e c r e t a r y  of A g r i c u l t u r e  t o  f i n a n c i a l l y  
and o t h e r w i s e  a s s i s t  w i t h  t h e  p lann ing  and development of "works and improvement" 
f o r  f l o o d  p r e v e n t i o n  o r  c o n s e r v a t i o n ,  development, u t i l i z a t i o n ,  and d i s p o s a l  of 
w a t e r  i n  watershed a r e a s  n o t  exceeding 250,000 a c r e s .  The S e c r e t a r y  i s  a u t h o r i z e d  
t o  a s s i s t  i n  p r e p a r i n g  and c a r r y i n g  o u t  p l a n s  p rov ided  t h e r e  h a s  been p r i o r  
a p p r o v a l  by t h e  a p p r o p r i a t e  s u p e r v i s o r y  s t a t e  agency. A s  a c o n d i t i o n  o f  F e d e r a l  
a s s i s t a n c e  t h e  l o c a l  o r g a n i z a t i o n  must a c q u i r e  i t s  own l a n d ,  w i t h  t h e  fo l lowing  
excep t ion .  When a l o c a l  o r g a n i z a t i o n  a g r e e s  t o  o p e r a t e  and main ta in  a r e s e r v o i r  
o r  o t h e r  a r e a  f o r  p u b l i c  r e c r e a t i o n  o r  f i s h  and w i l d l i f e  development, t h e  
S e c r e t a r y  i s  a u t h o r i z e d  t o  b e a r  a p o r t i o n  of t h e  c o s t s  of t h e  l a n d ,  easements,  
o r  r ights-of-way t o  be  a c q u i r e d .  The S e c r e t a r y ' s  a u t h o r i z a t i o n  t o  p a r t i c i p a t e  
i n  r e c r e a t i o n  development i s  on ly  t o  t h e  e x t e n t  t h a t  t h e  need f o r  such  develop- 
ment h a s  been demonstra ted and t h e n  h e  may n o t  p a r t i c i p a t e  i n  more t h a n  t h r e e  
r e c r e a t i o n  p r o j e c t s  i n  any one watershed a r e a .  Also,  t h e  l o c a l  o r g a n i z a t i o n  
2 ~ .  s ,  Congress,  An Act t o  Author ize  t h e  S e c r e t a r y  of A g r i c u l t u r e  t o  coop= 
a t e  w i t h  S t a t e s  and Loca l  Agencies i n  t h e  P l a n n i n ~  and Car ry ing  Out of Works o f :  
Improvement f o r  S o i l  Conserva t ion ,  and f o r  Other  Purposes ,  P u b l i c  Law 566, 83rd.  
Cong., 2nd S e s s . ,  1954. 
3 ~ .  S  , Congress,  An Act t o  Amend t h e  Watershed P r o t e c t i o n  and Flood Preven- 
t i o n  Act P u b l i c  Law 1018, 84th  Cong., 2nd S e s s . ,  1956. 
---, 
4 ~ .  S  , congress ,  An Act t o  Amend t h e  Watershed P r o t e c t i o n  and Flood Pre- 
v e n t i o n  Act ,  P u b l i c  Law 865, 85 th  Cong., 2nd S e s s . ,  1958. 
5 ~ .  S  , Congress,  An Act t o  Amend t h e  Watershed P r o t e c t i o n  and Flood Preven- 
t i o n  Act t o  Prov ide  t h a t  Its Loan P r o v i s i o n s  S h a l l  Be Appl icab le  t o  C e r t a i n  
Other P r o j e c t s ,  and f o r  Other  Purposes ,  P u b l i c  Law 468, 8 6 t h  Cong., 2nd S e s s . ,  
1960. 
U.S., Congress,  An Act t o  Amend S e c t i o n  4 of t h e  Watershed P r o t e c t i o n  and 
Flood P r e v e n t i o n  Act,  P u b l i c  Law 545, 86 th  Cong., 2nd S e s s . ,  1960. 
6 ~ .  S  , Congress,  An Act t o  Amend t h e  Watershed P r o t e c t i o n  and Flood Pre- 
v e n t i o n  Act t o  Permit  C e r t a i n  New O r g a n i z a t i o n s  t o  Sponsor Works of Improvement 
must assume a  p r o p o r t i o n a t e  s h a r e  of t h e  c o s t  of i n s t a l l i n g  t h e  works of improve- I 
ment. The S e c r e t a r y  de te rmines  t h i s  s h a r e  a f t e r  c o n s i d e r a t i o n  of n a t i o n a l  I 
needs and a s s i s t a n c e  a u t h o r i z e d  f o r  s i m i l a r  purposes  under o t h e r  F e d e r a l  pro- 
grams. 
A s  was t h e  c a s e  w i t h  t h e  o r i g i n a l  Watershed P r o t e c t i o n  and Flood P r e v e n t i o n  
7  Act ,  t h e  Smal l  Reclamation P r o j e c t s  Act of 1956 was n o t  i n t e n d e d  t o  b e n e f i t  
8  
r e c r e a t i o n a l  development a t  F e d e r a l  w a t e r  p r o j e c t s .  A 1966 amendment, however, i ! 
expanded t h e  A c t ' s  o r i g i n a l  focus .  A s  amended, t h e  Act i s  i n t e n d e d  t o  encour- 
age  s t a t e  and l o c a l  p a r t i c i p a t i o n  i n  p r o j e c t  development under F e d e r a l  reclama- 1 
t i o n  laws.  P r o j e c t  i s  d e f i n e d  a s :  (1)  "any complete i r r i g a t i o n  under tak ing ,  
i n c l u d i n g  i n c i d e n t a l  f e a t u r e s  t h e r e o f ,  o r  a  d i s t i n c t  u n i t  of such an  under tak ing  
o r  a  r e h a b i l i t a t i o n  and be t t e rment  program f o r  an e x i s t i n g  i r r i g a t i o n  p r o j e c t  . . ., 
and (2 )  any s i m i l a r  under tak ing  proposed t o  b e  c o n s t r u c t e d  by an  o r g a n i z a t i o n .  ,, 9  
A p r o v i s i o n  i n  t h e  1966 amendment s p e c i f i c a l l y  p rov ided  t h a t  p u b l i c  r e c r e a -  
t i o n  may be one purpose  of a p r o j e c t  b e i n g  funded by a  g r a n t  under t h i s  Act.  
Any p r o p o s a l s  f o r  c o n s t r u c t i o n  of a  p r o j e c t  must i n c l u d e  a  proposed a l l o c a -  
t i o n  of c a p i t a l  c o s t s .  F a c i l i t i e s  used f o r  s i n g l e  purposes  must b e  a l l o c a t e d  t o .  
t h a t  purpose  and c o s t s  f o r  mul t ip le -purpose  f a c i l i t i e s  must b e  a l l o c a t e d  among 
Thereunder,  P u b l i c  Law 170, 8 7 t h  Cong., 1st. S e s s . ,  1961. 
U.S., Congress,  An Act t o  Improve and P r o t e c t  Farm Income t o  Reduce Costs  
of Farm Programs t o  t h e  F e d e r a l  Government, t o  Reduce t h e  F e d e r a l  Government's 
Excess ive  Stocks  of A g r i c u l t u r a l  Commodities, t o  Main ta in  Reasonable and S t a b l e  
P r i c e s  of A g r i c u l t u r a l  Commodities and Produc t s  of Consumers, t o  Prov ide  Adequate 
S u p p l i e s  of A g r i c u l t u r a l  Commodities f o r  Domestic and Fore ign  Needs, t o  Conserve 
N a t u r a l  Resources ,  and f o r  Other  Purposes ,  P u b l i c  Law 703, 87 th  Cong., 2nd S e s s . ,  
1962. 
7 ~ . ~ .  , Congress,  An Act t o  Supplement t h e  F e d e r a l  Reclamation Laws by Provid-  
i n g  f o r  F e d e r a l  Cooperat ion i n  Non-Federal P r o j e c t s  and f o r  P a r t i c i p a t i o n  by Non- 
F e d e r a l  Agencies i n  F e d e r a l  P r o j e c t s ,  P u b l i c  Law 984, 8 4 t h  Cong., 2nd S e s s . ,  
1956. 
8  U.S., Congress,  An Act t o  Amend t h e  Smal l  Reclamation P r o j e c t s  Act of 
1956, P u b l i c  Law 553, 89 th  Cong., 2nd S e s s . ,  1966. 
i 
-
' p u b l i c  Law 84-984, s e c .  2. 
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t h e s e  purposes  such t h a t  each purpose w i l l  s h a r e  e q u i t a b l y  i n  t h e  c o s t s  of j o i n t  
f a c i l i t i e s .  The g r a n t  must n o t  exceed t h e  sum of t h e  fo l lowing:  (1) t h e  c o s t s  
of s e r v i c e s  necessa ry  t o  t h e  p r e p a r a t i o n  of p roposa l s  and p l a n s  f o r  t h e  p r o j e c t  
a l l o c a b l e  t o  f i s h  and w i l d l i f e  enhancement o r  p u b l i c  r e c r e a t i o n ;  (2) one-half 
t h e  c o s t s  of l ands  f o r  an  a r e a  t o  be  opera ted  f o r  f i s h  and w i l d l i f e  enhancement 
o r  p u b l i c  r e c r e a t i o n  purposes;  (3)  one-half t h e  c o s t s  of b a s i c  outdoor r e c r ea -  
t i o n  f a c i l i t i e s  o r  f a c i l i t i e s  s e rv ing  f i s h  and w i l d l i f e  enhancement purposes  
e x c l u s i v e l y ;  (4)  one-half t h e  c o s t s  of c o n s t r u c t i o n  of j o in t -u se  f a c i l i t i e s  
p rope r ly  a l l o c a b l e  t o  f i s h  and w i l d l i f e  o r  r e c r e a t i o n ;  and (5 )  " t h a t  p o r t i o n  of 
t h e  e s t ima t ed  c o s t  of c o n s t r u c t i n g  t h e  p r o j e c t  which,  i f  i t  were cons t ruc t ed  a s  
a  Fede ra l  r e c l ama t ion  p r o j e c t ,  would b e  p rope r ly  a l l o c a b l e  t o  f u n c t i o n s ,  o t h e r  
than  r e c r e a t i o n  and f i s h  and w i l d l i f e  enhancement, which a r e  non-reimbursable 
under g e n e r a l  p rov i s i ons  of law a p p l i c a b l e  t o  such p r o j e c t s .  ,110 
Fu r the r  p rov i s i ons  of t h e  Act d e a l  w i th  p rocedu ra l  m a t t e r s .  
Unlilce most o t h e r s ,  u s e r s  of wate r  f o r  r e c r e a t i o n a l  purposes  do no t  have an  
oppo r tun i t y  t o  "c lean  up" water  b e f o r e  u s ing  i t .  To them water  p o l l u t i o n  i s  a  
s e v e r e  d e t e r r e n t  because they must u se  t h e  wate r  a s  they f i n d  i t .  For t h i s  
r e a son  any wate r  p o l l u t i o n  c o n t r o l  l e g i s l a t i o n  ha s  a  bea r i ng  upon r e c r e a t i o n a l  
u s e  of wa t e r .  
The f i r s t  Ua te r  P o l l u t i o n  Cont ro l  ~ c t  ,11 approved June 30, 1948, provided 
f o r  p o l l u t i o n  c o n t r o l  a c t i v i t i e s  i n  t h e  P u b l i c  Hea l th  S e r v i c e  and t h e  Fede ra l  
Works Agency. The Surgeon General ,  i n  coope ra t i on  w i th  Fede ra l ,  s t a t e ,  and 
o t h e r  agenc i e s ,  was charged w i th  t h e  r e s p o n s i b i l i t y  of p r epa r ing  and adopt ing  
comprehensive programs f o r  p o l l u t i o n  abatement i n  i n t e r s t a t e  w a t e r s .  The Act 
l o p u b l i c  Law 89-553, s e c .  1. 
"u.s. , Congress,  An Act t o  Prov ide  f o r  Water P o l l u t i o n  Con t ro l  A c t i v i t i e s  
i n  t h e  P u b l i c  Hea l th  Se rv i ce  of t h e  Fede ra l  S e c u r i t y  Agency ---- and i n  The Federa l  
Works Agency, - and f o r  Other Purposes ,  P u b l i c  Law 845, 80 th  Cong., 2nd Ses s . ,  
1948. 
s t a t e d ,  i n  p a r t ,  t h a t  "due r e g a r d  s h a l l  be  g iven  t o  t h e  improvements which a r e  
n e c e s s a r y  t o  conserve  such [ i n t e r s t a t e ]  w a t e r s  f o r  . . . r e c r e a t i o n a l  purposes  
11 
. . . , and o t h e r s  .I2 The 1948 Act had an  e x p i r a t i o n  d a t e  of f i v e  y e a r s ,  b u t  
was extended f o r  t h r e e  y e a r s  by a  1953 Act. l3 S i n c e  t h e n  f o u r  Acts  have amended 
t h e  o r i g i n a l .  
The 1956 amendment extended and s t r e n g t h e n e d  t h e  1948 law, e s p e c i a l l y  i n  
t h e  a r e a s  of enforcement  and r e s e a r c h .  l4 It a l s o  e s t a b l i s h e d  a  Water P o l l u t i o n  
Cont ro l  Advisory Board whose chairman i s  t h e  S e c r e t a r y  of t h e  I n t e r i o r ,  o r  h i s  
des ignee ,  and whose members a r e  appointed by t h e  P r e s i d e n t .  The ~ o a r d ' s  d u t i e s  
a r e  t o  a d v i s e  and make recommendations on m a t t e r s  of p o l i c y  r e l a t i n g  t o  t h e  
a c t i v i t i e s  and f u n c t i o n s  c a r r i e d  o u t  under t h e  Water P o l l u t i o n  C o n t r o l  Act. 1 
The 1961  amendments f u r t h e r  s t r e n g t h e n e d  t h e  enforcement a u t h o r i t y  and i 
I 
i n c r e a s e d  s u p p o r t  f o r  c o n s t r u c t i o n  of w a s t e  t r e a t m e n t  works and r e s e a r c h .  15 j 
I n  a d d i t i o n  t o  amending t h e  o r i g i n a l  Act ,  t h e  Water Q u a l i t y  Act of 1965 1 
i 
e s t a b l i s h e d  t h e  F e d e r a l  Water P o l l u t i o n  C o n t r o l  A d m i n i s t r a t i o n .  l6 This  
a d m i n i s t r a t i o n  was f i r s t  housed i n  t h e  Department of H e a l t h ,  Educat ion and 
Welfare ,  b u t  was t r a n s f e r r e d  t o  t h e  Department of t h e  I n t e r i o r  i n  1966 by t h e  - 
p r e s i d e n t ' s  Reorgan iza t ion  P l a n  No. 2. Th i s  1965 law r e q u i r e d  e s t a b l i s h m e n t  
o f  w a t e r  q u a l i t y  s t a n d a r d s  f o r  a l l  i n t e r s t a t e  and c o a s t a l  w a t e r s .  
1 2 1 b i d . ,  s e c .  2. 
I 13u. s . ,  Congress,  An Act t o  Extend t h e  Dura t ion  of t h e  Water P o l l u t i o n  
Cont ro l  Act ,  P u b l i c  Law 579, 82nd Cong., 2nd S e s s . ,  1952. 
I 
14u.s., Congress,  An Act t o  Extend and S t r e n g t h e n  the ,  Water P o l l u t i o n  
Cont ro l  Act,  P u b l i c  Law 660, 84 th  Cong., 2nd S e s s . ,  1956. 
15u. S .  , Congress,  An Act t o  Amend t h e  F e d e r a l  Water P o l l u t i o n  Cont ro l  Act 
t o  Prov ide  f o r  a  More E f f e c t i v e  Program of Water P o l l u t i o n  Cont ro l ,  and f o r  
Other Purposes ,  P u b l i c  Law 88, 8 7 t h  Cong., 1st S e s s . ,  1961. 
16u. S. , Congress,  An Act t o  Amend t h e  F e d e r a l  Water P o l l u t i o n  Cont ro l  Act t o  
E s t a b l i s h  a  F e d e r a l  Water P o l l u t i o n  Cont ro l  A d m i n i s t r a t i o n ,  t o  Prov ide  Gran t s  
f o r  Research and Development, t o  I n c r e a s e  Gran t s  f o r  C o n s t r u c t i o n  of Sewaee 
- 
Treatment Works, t o  Require  Es tab l i shment  of Watsr O u a l i t y  C r i t e r i a ,  and f o r  
Other  Purposes ,  P u b l i c  Law 234, 89 th  Cong., 1st S e s s . ,  1965. 
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The Clean Water R e s t o r a t i o n  Act of 1966 i n c r e a s e d  a u t h o r i z a t i o n s  f o r  g r a n t s  
and r e s e a r c h  and g e n e r a l l y  made more e f f e c t i v e  c e r t a i n  programs. 17  
A s  c u r r e n t l y  s t a t e d  t h e  Water P o l l u t i o n  C o n t r o l  A c t ' s  purposes  a r e  t o  
enhance t h e  q u a l i t y  and v a l u e  of t h e  N a t i o n ' s  w a t e r  and " t o  e s t a b l i s h  a  n a t i o n a l  
p o l i c y  f o r  t h e  p r e s e r v a t i o n ,  c o n t r o l ,  and abatement  of w a t e r  A s  a  
m a t t e r  of p o l i c y  Congress r e c o g n i z e s ,  p r e s e r v e s ,  and p r o t e c t s  t h e  pr imary 
r e s p o n s i b i l i t i e s  and r i g h t s  of t h e  s t a t e s  i n  p r e v e n t i n g  and c o n t r o l l i n g  w a t e r  
p o l l u t i o n .  Although "primary r e s p o n s i b i l i t y "  remains w i t h  t h e  s t a t e s ,  F e d e r a l  
t e c h n i c a l  and f i n a n c i a l  a i d  i s  made a v a i l a b l e  t o  s t a t e s  and i n t e r s t a t e  agenc ies  
and t o  m u n i c i p a l i t i e s  f o r  t h e  purposes  of t h e  Act .  
The A c t ' s  comprehensive n a t u r e  has  been r e t a i n e d  w i t h  t h e  p r o v i s i o n  t h a t  
a l l  l e g i t i m a t e  w a t e r  u s e s  a r e  t o  b e  g iven  "due r e g a r d f '  d u r i n g  t h e  development 
of programs f o r  w a t e r  c o n s e r v a t i o n .  
Under t h e  S e c r e t a r y  of t h e  I n t e r i o r ' s  d i r e c t i o n  t h e  F e d e r a l  Water P o l l u t i o n  
C o n t r o l  A d m i n i s t r a t i o n  is  t h e  agency which d i s c h a r g e s  t h e  A d m i n i s t r a t i o n ' s  
f u n c t i o n s  under t h i s  Act .  The S e c r e t a r y  h a s  t h e  a u t h o r i t y  and r e s p o n s i b i l i t y  t o  
c o o p e r a t e  w i t h  o t h e r  agenc ies  i n  conduct ing and promoting work r e l a t i n g  t o  t h e  
causes ,  c o n t r o l ,  and p r e v e n t i o n  of w a t e r  p o l l u t i o n .  Another of t h e  S e c r e t a r y ' s  
r e s p o n s i b i l i t i e s  under t h i s  Act i s  t o  make a  comprehensive s t u d y  of t h e  e f f e c t s  
of p o l l u t i o n  i n  t h e  N a t i o n ' s  e s t u a r i e s  on r e c r e a t i o n  and o t h e r  u s e s  of them. 
(The focus  ,on e s t u a r i e s  and e s t u a r i n e  a r e a s  was f u r t h e r  sharpened i n  1968 by 
P u b l i c  Law 90-454 which i s  r e f e r r e d  t o  h e r e i n . )  19 
A u t h o r i z a t i o n  is  g iven  t o  t h e  S e c r e t a r y  t o  make g r a n t s  t o  any s t a t e ,  
17u. S. , Congress , An Act t o  Amend t h e  F e d e r a l  Water P o l l u t i o n  C o n t r o l  Act 
in Order t o  Improve and Make More ~ f F e c t i v e  ~ e r t a n  ~ r o g r a m s ? ? u r s u a n t  t o  Such 
---
Act,  P u b l i c  Law 753, 8 9 t h  Cong., 2nd S e s s . ,  1966. 
-
18publ ic  Law 89-234, s e c .  1. 
19u. S . ,  Congress,  An Act t o  Author ize  t h e  S e c r e t a r y  of t h e  I n t e r i o r ,  i n  
Cooperat ion w i t h  t h e  S t a t e s ,  t o  Conduct an I n v e n t o r y  and Study of t h e  N a t i o n ' s  
.- 
E s t u a r i e s  a n i r ~ ~ r P ~ s e ~ ,  P u b l i c  Law 454, 
. --- 
90th  Cong., 2nd S e s s . ,  1968-. 
m u n i c i p a l i t y ,  o r  i n t e r m u n i c i p a l  o r  i n t e r s t a t e  agency f o r  t h e  c o n s t r u c t i o n  of 
t r e a t m e n t  works t o  p reven t  t h e  d i s c h a r g e  of u n t r e a t e d  o r  i n a d e q u a t e l y  t r e a t e d  
sewage o r  o t h e r  was tes  i n  any w a t e r s .  
The Water Q u a l i t y  Act of 1965 r e q u i r e d  s t a t e s  t o  e s t a b l i s h  w a t e r  q u a l i t y  
s t a n d a r d s ,  s u b j e c t  t o  a p p r o v a l  by t h e  S e c r e t a r y  of t h e  I n t e r i o r .  The purpose  
of t h e s e  s t a n d a r d s  a r e  " t o  p r o t e c t  t h e  p u b l i c  h e a l t h  o r  w e l f a r e ,  enhance t h e  
q u a l i t y  of t h e  w a t e r  and s e r v e  t h e  purposes  of t h i s  Act. "20 I f  t h e  s t a t e  does 
n o t  e s t a b l i s h  and have such s t a n d a r d s  approved, t h e  S e c r e t a r y  must promulgate 
s t a n d a r d s  c o n s i s t e n t  w i t h  t h i s  A c t ' s  i n t e n t .  These s t a n d a r d s  a r e  s u b j e c t  t o  
a p p e a l  by t h e  s t a t e .  The p rocedures  f o r  a p p e a l  a r e  con ta ined  i n  t h e  Act.  
Abatement of p o l l u t i o n  i n  i n t e r s t a t e  and n a v i g a b l e  w a t e r s  i s  a n o t h e r  of 
t h e  A c t ' s  purposes .  I n  o r d e r  t o  accomplish t h i s  t h e  S e c r e t a r y  of t h e  I n t e r i o r  
has  t h e  a u t h o r i t y  t o  r e q u e s t  t h e  At to rney  General  t o  b r i n g  s u i t  on b e h a l f  of t h e  
United S t a t e s .  I n  i n s t a n c e s  where t h e  p o l l u t i o n  i s  endanger ing t h e  h e a l t h  o r  
w e l f a r e  of pe rsons  on ly  i n  t h e  s t a t e  i n  which t h e  p o l l u t i o n  o r i g i n a t e s ,  t h e  
S e c r e t a r y  must have t h e  consen t  of t h e  s t a t e ' s  governor b e f o r e  t a k i n g  such 
a c t i o n .  This  i s  t h e  S e c r e t a r y ' s  u l t i m a t e  r e c o u r s e  and l e s s  s e v e r e  measures to' 
s e c u r e  abatement a r e  p rov ided .  
A s  p r e v i o u s l y  n o t e d ,  t h e  Water P o l l u t i o n  C o n t r o l  Act con ta ined  p r o v i s i o n s  
f o r  t h e  s t u d y  of e s t u a r i n e  a r e a s .  P u b l i c  Law 90-454 expands t h e s e  and n o t e s  
t h a t  t h e  N a t i o n ' s  e s t u a r i e s  a r e  r i c h  i n  n a t u r a l ,  commercial, and o t h e r  
r e s o u r c e s  of immediate and p o t e n t i a l  v a l u e .  The l a t t e r  l a w ' s  purpose  i s  t o  pro- 
v i d e  a  means f o r  c o n s i d e r i n g  t h e  need t o  p r o t e c t ,  conserve ,  and r e s t o r e  t h e s e  
e s t u a r i e s  t o  m a i n t a i n  a  b a l a n c e  between t h e  need t o  conserve  t h e  n a t u r a l  
r e s o u r c e s  and n a t u r a l  beau ty  and t h e  need t o  develop them t o  f u r t h e r  t h e  growth 
and development of t h e  Nat ion.  
2 0 ~ u b l i c  Law 89-234, s e c .  5.  
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The S e c r e t a r y  of t h e  I n t e r i o r ,  i n  coope ra t i on  w i t h  o t h e r  Fede ra l  agenc ies  
and t h e  s t a t e s ,  i s  i n s t r u c t e d  t o  conduct an  i nven to ry  and s t udy  of e s t u a r i e s .  
The S e c r e t a r y  s h a l l  cons ide r ,  among o t h e r  m a t t e r s ,  t h e i r  w i l d l i f e  and r ec r ea -  
t i o n a l  p o t e n t i a l  and t h e i r  e s t h e t i c  va lue .  This  s t udy  i s  t o  be c a r r i e d  o u t  i n  
con junc t ion  w i t h  t h e  e s t u a r i n e  p o l l u t i o n  s t udy  au tho r i zed  by t h e  Fede ra l  Water 
P o l l u t i o n  Cont ro l  Act,  a s  amended, and o t h e r  a p p l i c a b l e  s t u d i e s .  
The s t udy  i s  t o  focus  a t t e n t i o n  on whether o r  no t  i t  i s  nece s sa ry  f o r  an 
e s t u a r y  t o  be acqu i r ed  and admin is te red  by t h e  Fede ra l  government s o  a s  t o  
adequa te ly  p r o t e c t  i t ,  o r  can p r o t e c t i o n  be fu rn i shed  through l o c a l ,  s t a t e  o r  
Fede ra l  laws o r  o t h e r  methods. 
By January 30, 1970 t h e  S e c r e t a r y  i s  t o  submit t o  Congress through t h e  
P r e s i d e n t  a  r e p o r t  on t h e  s t udy .  Inc luded  is  t o  be l e g i s l a t i v e  recommendations, 
and recommendations on t h e  f e a s i b i l i t y  and d e s i r a b i l i t y  of e s t a b l i s h i n g  a  
nat ionwide system of e s t u a r i n e  a r e a s ,  and o t h e r s  a s  enumerated i n  t h e  Act. 
The S e c r e t a r y  i s  t o  encourage s t a t e s  and t h e i r  sub-d iv i s ions  t o  cons ider  
needs and o p p o r t u n i t i e s  f o r  p r o t e c t i n g  and r e s t o r i n g  e s t u a r i e s  when developing 
t h e i r  comprehensive p l ans  and proposa l s  f o r  f i n a n c i a l  a s s i s t a n c e  under t h e  
Land and Water Conservat ion Fund Act of 1965, and o t h e r  a c t s .  
The purposes  of t h e  Land and Water Conservat ion Fund ~ c t , ~ l  a s  amended, 22 
a r e  t o  a s s i s t  i n  p r e se rv ing ,  developing,  and a s s u r i n g  a c c e s s i b i l i t y  t o  c i t i z e n s  
and v i s i t o r s  such q u a l i t y  and q u a n t i t y  of outdoor  r e c r e a t i o n  r e sou rce s  a s  may be  
2 1 ~ . S . ,  Congress, An Act t o  E s t a b l i s h  a  Land and Water Conservat ion Fund t o  
A s s i s t  t h e  S t a t e s  and Fede ra l  Agencies i n  Meetinx P re sen t  and Fu ture  Outdoor 
Recrea t ion  Demands andNeeds of t h e  American People ,  --.-- and f o r  Other Purposes ,  
Pub l i c  Law 578, 88 th  Cong., 2nd Ses s . ,  1964. 
2 2 ~ .  S. , Congress, An Act t o  Provide -- Uniform P o l i c i e s  w i t h  Respect t o  Recrea- 
- -
t i o n  and F i sh  and W i l d l i f e  B e n e f i t s  and Costs  of Fede ra l  Multiple-Purpose Water 
Resource P r o i e c t s .  and f o r  Other P u r ~ o s e s .  P u b l i c  Law 72. 89 th  Cong., 1st Ses s . ,  
U.S., Congress,  An Act t o  Amend T i t l e  I of t h e  Land and Water Conservat ion 
Fund Act of 1.965, and f o r  Other Purposes ,  P u b l i c  Law 401, 90th Cong., 2nd Ses s . ,  
1968. 
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a v a i l a b l e  and a r e  n e c e s s a r y  and d e s i r a b l e  f o r  i n d i v i d u a l  a c t i v e  p a r t i c i p a t i o n  i n  
such  r e c r e a t i o n .  These e x t e n s i v e  purposes  a r e  t o  b e  r e a l i z e d  by: "(1) p r o v i d i n g  
funds f o r  and a u t h o r i z i n g  F e d e r a l  a s s i s t a n c e  t o  t h e  s t a t e s  i n  p lann ing ,  a c q u i s i -  
t i o n  and development of needed l a n d  and w a t e r  a r e a s  and f a c i l i t i e s ,  and 
(2 )  p r o v i d i n g  funds  f o r  t h e  F e d e r a l  a c q u i s i t i o n  and development of c e r t a i n  
l a n d s  and o t h e r  a r e a s .  1123 
The Act e s t a b l i s h e d  a  l a n d  and w a t e r  c o n s e r v a t i o n  fund i n  t h e  Treasury  of 
t h e  Uni ted S t a t e s .  I n t o  t h i s  fund a r e  t o  b e  p a i d  t h e  f o l l o w i n g  revenues  and 
c o l l e c t i o n s :  (1) a l l  pr0ceed.s r e c e i v e d  a f t e r  t h e  d a t e  of t h i s  Act from any 
d i s p o s a l  of s u r p l u s  r e a l  p r o p e r t y  and r e l a t e d  p e r s o n a l  p r o p e r t y  under t h e  
F e d e r a l  P r o p e r t y  and A d m i n i s t r a t i v e  S e r v i c e s  Act of 1949, a s  amended ( t h e r e  a r e  
e x c e p t i o n s  t o  t h i s  which a r e  no ted  i n  t h e  Ac t ) ;  (2) amounts s p e c i f i e d  i n  t h e  
Highway Revenue Act of 1956 r e l a t i n g  t o  s p e c i a l  motor f u e l s  and g a s o l i n e s  used 
i n  motorboats ;  and (3 )  i n  a d d i t i o n  t o  revenues  and c o l l e c t i o n s  from t h e  above 
s o u r c e s ,  t h e r e  a r e  a u t h o r i z e d  t o  b e  a p p r o p r i a t e d  a n n u a l l y  t o  t h e  fund o u t  of any 
money i n  t h e  Treasury  n o t  o t h e r w i s e  a p p r o p r i a t e d  such  amounts a s  a r e  n e c e s s a r y  
t o  make t h e  f u n d ' s  income n o t  less t h a n  $200,000,000 f o r  each of t h e  f i v e  f i s c a l  
y e a r s  beg inn ing  J u l y  1, 1968. To t h e  e x t e n t  t h a t  monies s o  a p p r o p r i a t e d  a r e  n o t  
s u f f i c i e n t  t o  make t h e  t o t a l  annua l  income of t h e  fund $200,000,000, t h e  remainder 
i s  to .  be c r e d i t e d  t o  t h e  fund from revenues  due and payab le  t o  t h e  Treasury  under 
t h e  Outer  C o n t i n e n t a l  She l f  Lands Act. 
The J u l y  15,  1968 amendment (PL 90-401) r e p e a l e d  t h e  s e c t i o n  of t h e  o r i g i n a l  
Act d e a l i n g  w i t h  e n t r a n c e  and u s e r  f e e s  and t h e i r  coverage i n t o  t h e  l and  and 
w a t e r  c o n s e r v a t i o n  funds .  The i n t e n t  of t h i s  r e p e a l e r  was not t o  p reven t  Federa l  
agenc ies  from making charges  f o r  f u r n i s h i n g  outdoor  r e c r e a t i o n  f a c i l i t i e s  and 
s e r v i c e s .  To make c l e a r  i t s  i n t e n t  t h e  r e p e a l e r  provided t h a t ,  excep t  where 
revenues  c o l l e c t e d  s h a l l  b e  c r e d i t e d  t o  s p e c i f i c  purposes ,  " a l l  f e e s  s o  charged 
L 2 P u b l i c  Law 88-578, s e c .  1. 
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s h a l l  be  covered i n t o  a  s p e c i a l  account  under t h e  l and  and wa t e r  conse rva t i on  
fund and s h a l l  be  a v a i l a b l e  f o r  a p p r o p r i a t i o n ,  wi thout  p r e j u d i c e  t o  appropr ia -  
t i o n s  from o t h e r  sou rce s  f o r  t h e  same purposes ,  f o r  any au tho r i zed  outdoor  
r e c r e a t i o n  f u n c t i o n  of t h e  agency by which t h e  f e e s  were co l - l ec ted .  ,124 
A s t a t emen t  r ega rd ing  e s t ima t ed  requirerllents f o r  a p p r o p r i a t i o n s  from t h e  
fund must be  submi t ted  w i th  t h e  annua l  budget of t h e  Uni ted S t a t e s .  .Appropria- 
t i o n s  a r e  t o  b e  i n  t h e  r a t i o  of 60 percentum f o r  s t a t e  purposes  and 40 percentum 
f o r  Fede ra l  purposes ,  w i t h  excep t ions  a s  noted i n  t h e  Act. P rov i s i ons  a r e  made 
f o r  advance a p p r o p r i a t i o n s  from t h e  fund. 
The S e c r e t a r y  of t h e  I n t e r i o r  i s  a u t h o r i z e d  t o  p rov ide  f i n a n c i a l  a s s i s t a n c e  
t o  t h e  s t a t e s  f o r  p lann ing ,  a c q u i s i t i o n  of l and ,  w a t e r ,  o r  i n t e r e s t s  i n  l and  and 
w a t e r s ,  o r  development f o r  outdoor  r e c r e a t i o n  purposes .  Amounts which may b e  
app rop r i a t ed  t o  t h e  s t a t e s  bo th  e q u a l l y ,  and t o  i n d i v i d u a l  s t a t e s ,  a r e  s t i p u l a t e d  
i n  t h e  Act.  Payments a r e  n o t  t o  cover  more than  50 percentum of t h e  c o s t  of 
p lann ing ,  a c q u i s i t i o n ,  o r  development of p r o j e c t s .  
A s t a t e  i s  r e q u i r e d  t o  have a  comprehensive outdoor r e c r e a t i o n  p l a n  p r i o r  
t o  c o n s i d e r a t i o n  by t h e  Sec r e t a ry  f o r  f i n a n c i a l  a s s i s t a n c e .  The p l a n ' s  adequacy 
s h a l l  be judged i n  terms of i t s  a b i l i t y  t o  promote t h e  purposes  of t h i s  Act. It 
must t a k e  i n t o  account  Fede ra l  resources  and programs and b e  c o r r e l a t e d  w i t h  
o t h e r  s t a t e  and l o c a l  p l a n s .  
I n  a d d i t i o n  t o  a s s i s t a n c e  f o r  p lann ing  p r o j e c t s ,  f i n a n c i a l  a s s i s t a n c e  may 
be  provided f o r  a c q u i s i t i o n  of land and wa t e r s  and t h e i r  development. P r o j e c t s  
must have t h e  approva l  of t h e  Sec r e t a ry  b e f o r e  any payments can be made t o  t h e  
s t a t e .  
Monies app rop r i a t ed  from t h e  fund f o r  Fede ra l  purposes  a r e  a l l o t t e d  by t h e  
P r e s i d e n t  f o r  a c q u i s i t i o n  of l and ,  w a t e r s ,  o r  i n t e r e s t s  i n  land o r  wa t e r s  a s  
-- 
2 4 ~ u b l i c  Law 90-401. 
fo l lows  : r e c r e a t i o n  a r e a s  w i t h i n  t h e  n a t i o n a l  p a r k  s y s  tem, i n h o l d i n g s  w i t h i n  
n a t i o n a l  f o r e s t s ,  n a t i o n a l  a r e a s  f o r  t h e  p r e s e r v a t i o n  of t h r e a t e n e d  s p e c i e s ,  and 
f o r  i n c i d e n t a l  r e c r e a t i o n  purposes  a s  provided f o r  i n  P u b l i c  Law 87-714, an Act 
d e a l i n g  w i t h  f i s h  and w i l d l i f e  c o n s e r v a t i o n  a r e a s .  
A n a t i o n a l  commitment t o  r e s e a r c h  i n  t h e  a r e a  of w a t e r  r e s o u r c e s  was made 
w i t h  t h e  approva l  of t h e  Water Resources Research Act of 1964. 25 TO a s s i s t  i n  
a s s u r i n g  t h e  Nat ion of a w a t e r  supp ly  s u f f i c i e n t  i n  q u a n t i t y  and q u a l i t y  t o  meet 
a l l  r equ i rements ,  t h i s  Ac t ,  a s  amended, 26 p rov ides  f o r  r e s e a r c h  and t h e  t r a i n i n g  
of s c i e n t i s t s  i n  t h e  f i e l d  of wa te r  and r e l a t e d  r e s o u r c e s .  
Water r e s o u r c e s  r e s e a r c h  c e n t e r s  were e s t a b l i s h e d  a t  c o l l e g e s  and 
u n i v e r s i t i e s .  These c e n t e r s  have t h e  r e s p o n s i b i l i t y  o f  conduc t ing ,  o r  a r r a n g i n g  
t o  'have conducted,  "competent" r e s e a r c h  i n  r e l a t i o n  t o  wa te r  r e s o u r c e s  and of 
t r a i n i n g  s c i e n t i s t s .  R e c r e a t i o n a l  use  o f  wa te r  i s  s p e c i f i c a l l y  mentioned a s  an  
a r e a  of r e s e a r c h  w i t h  which t h e s e  c e n t e r s  a r e  t o  b e  concerned.  
The S e c r e t a r y  of t h e  I n t e r i o r  i s  charged w i t h  t h e  r e s p o n s i b i l i t y  of 
a d m i n i s t e r i n g  t h e  Act.  From t h e  monies a u t h o r i z e d  t o  b e  a p p r o p r i a t e d  t h e  
S e c r e t a r y  i s  t o  make g r a n t s ,  on matching bases  o r  o t h e r  ar rangements ,  f o r  t h e  
conduct of r e s e a r c h  p r o j e c t s .  Money may b e  made a v a i l a b l e  t o  o r g a n i z a t i o n s  
o t h e r  t h a n  t h e  c e n t e r s  e s t a b l i s h e d  by t h i s  Act. The S e c r e t a r y  h a s  t h e  respons i -  
b i l i  t y  of s e e i n g  t h a t  programs a u t h o r i z e d  do n o t  d u p l i c a t e  e s t a b l i s h e d  programs 
i n  o t h e r  a g e n c i e s  ( r e g a r d l e s s  of where) ,  b u t  r a t h e r  supplement,  s t i m u l a t e  
r e s e a r c h  i n  o t h e r w i s e  n e g l e c t e d  a r e a s ,  and c o n t r i b u t e  t o  a comprehensive na t ion-  
wide program of w a t e r  and r e l a t e d  r e s o u r c e s  r e s e a r c h .  
2 5 ~ . ~ .  , Congress,  An Act t o  E s t a b l i s h  Water Resources Research Cente r s .  
t o  Promote a More Adequate N a t i o n a l  Program of Water Research,  and f o r  Other  
Puyposes, P u b l i c  Law 379, 88 th  Cong., 2nd S e s s . ,  1964. 
2 6 ~ .  S . ,  Congress,  An Act t o  Promote a More Adequate N a t i o n a l  Program of 
Water Research,  P u b l i c  Law 404, 89 t h  Cong . , 2nd Sess  . , 1966. 
- 
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Planning,  development, and o p e r a t i o n  of Fede ra l  wa te r  r e sou rce s  p r o j e c t s  
have been guided by t h e  concept  of mul t iple-purpose u s e  f o r  many y e a r s .  Only 
r e c e n t l y ,  though, has  r e c r e a t i o n  been recognized a s  a p r o j e c t  purpose f o r  
a l l o c a t i n g  c o s t s  and b e n e f i t s .  
With t h e  passage of t h e  Fede ra l  Water P r o j e c t  Recrea t ion  Act i n  1965, 2  7  
Congress e s t a b l i s h e d  a s  p o l i c y  t h a t :  (1) i n  i n v e s t i g a t i n g  wate r  r e sou rce  
p r o j e c t s  f u l l  c o n s i d e r a t i o n  s h a l l  b e  given t o  t h e  o p p o r t u n i t i e s  f o r  outdoor 
r e c r e a t i o n  and f i s h  and w i l d l i f e  enhancement which a r e  a f fo rded ;  (2)  p lann ing  
w i th  r e s p e c t  t o  r e c r e a t i o n  a t  t h e  p r o j e c t  s h a l l  b e  coord ina ted  w i th  o t h e r  
r e c r e a t i o n  developments; and (3) non-Federal p u b l i c  bod ies  s h a l l ,  where possib.le,  
be  encouraged t o  admin is te r  p r o j e c t  l and  and wate r  a r e a s .  
I f ,  b e f o r e  a u t h o r i z a t i o n  of a  p r o j e c t ,  non-Federal  p u b l i c  bod ies  ag r ee  t o  
admin i s t e r  p r o j e c t  a r e a s  and bea r  n o t  l e s s  than one-half t h e  s e p a r a b l e  c o s t s  
a l l o c a t e d  t o  e i t h e r  r e c r e a t i o n  o r  f i s h  and w i l d l i f e  enhancement, o r  bo th ,  and 
a l l  t h e  c o s t s  of ope ra t i on  i ncu r r ed  t h e r e f o r ,  then :  (1) t h e  p r o j e c t ' s  b e n e f i t s  
t o  e s t a b l i s h e d  purposes must be t aken  i n t o  account  i n  de te rmin ing  t h e  economic 
b e n e f i t s  of t h e  p r o j e c t ;  (2) c o s t s  must b e  a l l o c a t e d  t o  t h e s e  purposes  t o  i n s u r e  
t h a t  a l l  p r o j e c t  purposes  s h a r e  e q u i t a b l y  i n  t h e  advantages  of mul t iple-purpose 
c o n s t r u c t i o n ;  and (3) n o t  more than  one-half t h e  s e p a r a b l e  c o s t s  and a l l  t h e  
j o i n t  c o s t s  a l l o c a t e d  t o  r e c r e a t i o n  and f i s h  and w i l d l i f e  enhancement s h a l l  b e  
borne by t h e  United S t a t e s  and be non-reimbursable.  
No f a c i l i t i e s  which w i l l  f u r n i s h  r e c r e a t i o n  o r  f i s h  and w i l d l i f e  enhance- 
ment b e n e f i t s  can b e  provided i n  t h e  absence of t h e  i n d i c a t i o n  of i n t e n t  by a  
non-Federai p u b l i c  body t o  admin i s t e r  t h e  f a c i l i t i e s  , u n l e s s  t h e  f a c i l i t i e s  
would be j u s t i f i e d  t o  some o t h e r  purposes  o r  they a r e  minimum f a c i l i t i e s  
- 
2 7 ~ u b l i c  Law 89-72. 
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r equ i r ed  f o r  p u b l i c  h e a l t h  and s a f e t y .  Ca l cu l a t i on  of " b e n e f i t s  i n  any such 
ca se  s h a l l  be  based on t h e  number of v i s i t o r - d a y s  a n t i c i p a t e d  i n  t h e  absence of 
r e c r e a t i o n  and f i s h  and w i l d l i f e  enhancement f a c i l i t i e s  . . . and on t h e  v a l u e  
p e r  v i s i t o r - d a y  of t h e  p r o j e c t  wi thout  such f a c i l i t i e s  o r  mod i f i c a t i ons .  
P r o j e c t s  c o s t s  a l l o c a t e d  t o  r e c r e a t i o n  and f i s h  and w i l d l i f e  enhancement on t h i s  
b a s i s  s h a l l  be non-reimbursable.  1128 
I n  t h e  absence of a  non-Federal  body 's  i n d i c a t i o n  of i n t e n t  t o  o p e r a t e  a  
p r o j e c t ,  " lands  may be  provided i n  connec t ion  w i th  p r o j e c t  c o n s t r u c t i o n  t o  
p r e se rve  t h e  r e c r e a t i o n  and f i s h  and w i l d l i f e  enhancement p o t e n t i a l  of t h e  
p r o j e c t .  ,129 
Nothing i n  t h e  Act p r even t s  pos t - au tho r i za t i on  clevelopments of any p r o j e c t  
f o r  r e c r e a t i o n  o r  f i s h  and w i l d l i f e  enhancement by non-Federal p u b l i c  bodies  
pursuan t  t o  agreement w i th  t h e  a p p r o p r i a t e  Fede ra l  agency. However, "s-sch 
development s h a l l  n o t  be  t h e  b a s i s  f o r  any a l l o c a t i o n  o r  r e a l l o c a t i o n  of p r o j e c t  
c o s t s  t o  r e c r e a t i o n  o r  f i s h  and w i l d l i f e  enhancement. -1130 
The Sec re t a ry  of t h e  I n t e r i o r  is  au tho r i zed ,  i n  con junc t ion  w i th  reclama- 
t i o n  o r  o t h e r  r e s e r v o i r s  under h i s  c o n t r o l ,  excep t  t hose  w i t h i n  n a t i o n a l  w i l d - '  
l i f e  r e f u g e s ,  t o  p rov ide  f o r  p u b l i c  outdoor  r e c r e a t i o n  and f i s h  and w i l d l i f e  
enhancement f a c i l i t i e s .  
The Act a p p l i e s  t o  n e i t h e r  t h e  Tennessee Val ley Author i ty  nor t o  p r o j e c t s  
cons t ruc t ed  under t h e  a u t h o r i t y  of t h e  Small  Reclamation P r o j e c t s  Act o r  t h e  
Watershed P r o t e c t i o n  and Flood Preven t ion  Act. 
P rov i s i on  of commercial r e c r e a t i o n  f a c i l i t i e s  i n  Fede ra l  r e s e r v o i r  a r e a s  
28~b i c jh  , s e c .  3. 
was e f f e c t e d  w i t h  t h e  approva l  of laws i n  1961~'  and 1962. 32 These a u t h o r i z e d  t h e  
S e c r e t a r i e s  of Army and A g r i c u l t u r e ,  r e s p e c t i v e l y ,  t o  amend any l e a s e s  e n t e r e d  
i n t o  p r o v i d i n g  f o r  t h e  c o n s t r u c t i o n ,  maintenance,  and o p e r a t i o n  of commercial 
r e c r e a t i o n  f a c i l i t i e s  i n  r e s e r v o i r  a r e a s  under  t h e i r  j u r i s d i c t i o n .  Both Acts 
p rov ided  f o r  t h e  ad jus tment ,  e i t h e r  by i n c r e a s e  o r  d e c r e a s e ,  of t h e  amount of 
r e n t a l  o r  o t h e r  c o n s i d e r a t i o n s  payab le  t o  t h e  Uni ted S t a t e s .  
Two p u b l i c  laws enac ted  s i n c e  1960 a r e  e s p e c i a l l y  concerned w i t h  t h e  compre- 
hens ive  p l a n n i n g ,  development, and u t i l i z a t i o n  of w a t e r  r e s o u r c e s  on a n a t i o n -  
wide b a s i s .  Both a r e  comprehensive w a t e r  laws and t h e  r e c r e a t i o n a l  u s e  of 
wa te r  i s  b u t  one concern.  
The Water Resources P lann ing  Act ,33 a s  amended,34 d e c l a r e s  i t  t o  b e  t h e  
p o l i c y  o f  t h e  Congress t o  encourage t h e  c o n s e r v a t i o n ,  development, and u t i l i z a -  
t i o n  of w a t e r  and r e l a t e d  l and  r e s o u r c e s  on a comprehensive and c o o r d i n a t e d  
b a s i s  by a l l  l e v e l s  of government and p r i v a t e  e n t e r p r i s e .  The Act i s  n o t  t o  b e  
c o n s t r u e d  t o  e i t h e r  expand o r  d imin i sh  t h e  r e s p o n s i b i l i t y  o r  a u t h o r i t y  of 
F e d e r a l  o r  s t a t e  a g e n c i e s  excep t  a s  r e q u i r e d  t o  c a r r y  o u t  t h e  A c t ' s  p r o v i s i o n s .  
A Water Resources Counci l ,  composed of h igh-ranking a d m i n i s t r a t i o n  o f f i -  
c i a l s ,  was e s t a b l i s h e d  and t h e i r  d u t i e s  f i x e d .  The Counc i l  i s  t o :  (1 )  m a i n t a i n  
3 % J . ~ .  , Congress,  An Act t o  Author ize  t h e  S e c r e t a r y  of Army t o  Xodify C e r t a i n  
Leases  En te red  i n t o  f o r  t h e  P r o v i s i o n  of R e c r e a t i o n  F a c i l i t i e s  i n  Reservo i r  Areas ,  
P u b l i c  Law 236, 87 th  Cong., 1st S e s s . ,  1961. 
3 2 ~ .  S .  , Congress,  An Act t o  Author ize  t h e  S e c r e t a r y  of A g r i c u l t u r e  t o  Modify 
C e r t a i n  Leases  E n G r e d  i n t o  f o r  t h e  P r o v i s i o n  of R e c r e a t i o n  -- ~ a c i l i t i e s  i n  
Reservo i r  Areas ,  P u b l i c  Law 411, 87 th  Cong., 2nd S e s s . ,  1962. 
- 
3 3 ~ . ~ .  , Congress,  A? Act t o  Prov ide  f o r  t h e  Optimum - D e v e l o ~ e n t  of t h e  
  at ion's N a t u r a l  Resources Through t h e  Coordinated P lann ing  of Water and Re la ted  
Land Resources ,  Through t h e  Es tab l i shment  of a \dater Resources Counci l  and R i v e r  
-. -- 
Bas in  C o n m i s s ~ o n s ,  a by P r o v i d i n g  F i n a n c i a l  A s s i s t a n c e  - t o  ---- t h e  -- s t a t e F  i n  Order 
t o  I n c r e a s e  _State  P a r t i c i p a t i o n  -- i n  Such P lann ing ,  P u b l i c  Law 80, 89th  Cong., 
Is t Sess .  , 1965. 
3 4 ~ .  S . , Congress,  An Act t o  Amend t h e  Water Resources P lann ing  Act t o  Revise  
-- 
t h e  A u t h o r i z a t i o n  of A p p r o p r i a t i o n s f o r  A d m i n i s t e r i n g - t h e  P r o v i s i o n s  of t h e  Act. 
and f o r  Other  Purposes ,  P u b l i c  Law 547, 9 0 t h  Cong., 2nd S e s s . ,  1968. 
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a  c o n t i n u i n g  s t u d y  and p r e p a r e  an  assessment  of t h e  adequacy of w a t e r  s u p p l i e s  
t o  meet t h e  N a t i o n ' s  r equ i rements ,  b o t h  r e g i o n a l l y  and n a t i o n a l l y ;  ( 2 )  m a i n t a i n  
a  c o n t i n u i n g  s t u d y  of t h e  r e l a t i o n  of r e g i o n a l  p l a n s  and programs t o  t h e  r e q u i r e -  
ments of l a r g e r  r e g i o n s ;  (3 )  s t u d y  t h e  adequacy of a d m i n i s t r a t i v e  and s t a t u t o r y  
means f o r  t h e  c o o r d i n a t i o n  of t h e  w a t e r  and r e l a t e d  l a n d  r e s o u r c e s  p o l i c i e s  and 
programs of F e d e r a l  a g e n c i e s ;  ( 4 )  a p p r a i s e  t h e  adequacy of e x i s t i n g  and proposed 
p o l i c i e s  and programs t o  meet requ i rements ;  and ( 5 )  make recommendations t o  t h e  
P r e s i d e n t  w i t h  r e s p e c t  t o  Federal. p o l i c i e s  and programs. The Counci l  i s  
empowered t o  e s t a b l i s h  p r i n c i p l e s ,  s t a n d a r d s ,  and p rocedures  f o r  F e d e r a l  a g e n c i e s  
t o  f o l l o w  i n  t h e  p r e p a r a t i o n  of comprehensive r e g i o n a l  o r  r i v e r  b a s i n  p l a n s  and 
f o r  t h e  f o r m u l a t i o n  and e v a l u a t i o n  of F e d e r a l  w a t e r  r e s o u r c e s  p r o j e c t s .  
P lans  a r e  reviewed by t h e  Counci l  w i t h  s p e c i a l  r e g a r d  t o  t h e i r  e f f e c t  on 
t h e  achievement of o t h e r  programs f o r  t h e  development of r e c r e a t i o n a l  r e s o u r c e s ,  
among o t h e r s .  
T i t l e  I1 of t h e  Act a u t h o r i z e s  t h e  P r e s i d e n t  t o  e s t a b l i s h  a  r i v e r  b a s i n  
w a t e r  and r e l a t e d  l a n d  r e s o u r c e s  commission upon r e q u e s t  by t h e  Council .  These 
commissions a r e  t o :  (1)  s e r v e  a s  t h e  p r i n c i p a l  c o o r d i n a t i o n  agency f o r  p l a n s  . 
r e l a t i n g  t o  t h e  a r e a ' s  w a t e r  r e s o u r c e s ,  and (2)  p r e p a r e  and u p d a t e  a  comprehensive 
p l a n ,  provided " t h a t  t h e  p l a n  s h a l l  i n c l u d e  a n  e v a l u a t i o n  of a l l  r e a s o n a b l e  
a l t e r n a t i v e  means of a c h i e v i n g  optimum development of w a t e r  and r e l a t e d  l and  
r e s o u r c e s  of t h e  b a s i n  . . . . 1135 
P r o v i s i o n s  f o r  f i n a n c i a l  a s s i s t a n c e  t o  t h e  s t a t e s  f o r  comprehensive plan-  
n i n g  a r e  con ta ined  i n  T i t l e  111. Recogni t ion  of t h e  need f o r  i n c r e a s e d  s t a t e  
p a r t i c i p a t i o n  i n  w a t e r  p l a n n i n g  brought  about  t h e  a u t h o r i z a t i o n  of appropr ia -  
t i o n s  f o r  t h a t  purpose .  The Counci l  was given t h e  a u t h o r i t y  t o  p r e s c r i b e  such 
r u l e s  a s  n e c e s s a r y  t o  a s s u r e  c o o r d i n a t i o n  w i t h  o t h e r  F e d e r a l l y - a s s i s t e d  pro- 
grams . 
3 3 ~ u b l i c  Law 89-80, s e c .  201. 
For t h e  Counci l  t o  approve a  s t a t e ' s  p l an ,  t h e  p l an  must meet t h e  r equ i r e -  
ments de sc r i bed  i n  t h i s  Act. I n  g e n e r a l  t h e s e  r e l a t e  t o  i t s  t ak ing  i n t o  account  
p r o s p e c t i v e  demands on t h e  water  f o r  a l l  purposes  and coo rd ina t i on  w i t h  o t h e r  
s t a t e w i d e  p lann ing  programs, and o t h e r  p rocedu ra l  m a t t e r s .  I f  a f t e r  reviewing 
a  p l an  t h e  Counci l  f i n d s  t h a t  i t  no longer  complies w i th  t h e  requirements  of 
t h i s  Act,  no f u r t h e r  payments can be  made t o  t h e  s t a t e  u n t i l  t h e  Counci l  i s  
s a t i s f i e d  t h a t  t h e r e  w i l l  no l onge r  by any such f a i l u r e .  
The second of t h e  comprehensive p u b l i c  wate r  laws c r e a t e d  t h e  Na t i ona l  
Water Commission i n  1 9 6 8 . ~ ~  This  Commission i s  appoin ted  by t h e  P r e s i d e n t  t o  
c a r r y  ou t  t h e  fo l lowing  d u t i e s :  (1)  review n a t i o n a l  wa te r  r e sou rce  problems, 
make p r o j e c t i o n s  of wate r  requ i rements ,  and i d e n t i f y  a l t e r n a t i v e  ways of meeting 
t h e s e  requ i rements ;  (2) cons ide r  t h e  economic and s o c i a l  consequences of wate r  
r e sou rce s  development, i nc lud ing  t h e  impact of development on " e s t h e t i c  va lue s  
a f f e c t i n g  t h e  q u a l i t y  of l i f e  of t h e  American people";37 and ( 3 )  adv i s e  on 
s p e c i f i c  m a t t e r s  r e f e r r e d  t o  i t  by t h e  P r e s i d e n t  and t h e  Water Resources 
Counci l .  The Commission i s  t o  consu l t  w i t h  t h e  Water Resources Counci l  and 
f u r n i s h  t o  t h e  Counci l  i t s  r e p o r t s  and recommendations f o r  review and comment. 
Reports of t h e  Commission a r e  t o  b e  accompanied by t h e  Counc i l ' s  views when 
submi t ted  t o  t h e  P r e s i d e n t  and t o  t h e  Congress.  
.The Na t i ona l  Wilderness  P r e s e r v a t i o n  System and t h e  Na t i ona l  Wild and 
Scen ic  River  System a r e  bo th  a d d i t i o n s  t o  t h e  Na t i on ' s  r e sou rce s  f o r  p rov id ing  
wate r -or ien ted  outdoor  r e c r e a t i o n  o p p o r t u n i t i e s .  The f i r s t  of t h e s e  was e s t ab -  
l i s h e d  i n  1968 by t h e  idi lderness  ~ c t ; ~ ~  t h e  l a t t e r ,  i n  1968 by t h e  Wild and 
3 6 ~ .  S.  , Congress,  An Act t o  Prov ide  f o r  a  Comprehensive Review of Nat iona l  
- -- -Water Resource - Problems and Programs, and t o r  Other Purposes ,  P u b l i c  Law 515, 
90th Cong., 2nd S e s s . ,  1968. 
3 7 ~ b i d . ,  s e c .  3. 
3 8 ~ .  s ., Congress, An Act t o  E s t a b l i s h  a  Nat iona l  Wilderness P r e s e r v a t i o n  
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System f o r  t h e  Permanent Good of t h e  Whole People .  and f o r  Other  Purposes ,  
P u b l i c  Law 577, 88 th  Cong., 2nd S e s s . ,  1964. 
Scenic  River  Act. 39 
Through t h e  Wilderness  Act Congress e s t a b l i s h e d  a  p o l i c y  t h a t  some a r e a s  
were t o  be  de s igna t ed  f o r  p r e s e r v a t i o n  and p r o t e c t i o n  i n  t h e i r  n a t u r a l  condi- 
t i o n .  To t h i s  end t h e  Na t i ona l  Wilderness  P r e s e r v a t i o n  System was e s t a b l i s h e d .  
The System i s  composed of Federally-owned l ands  which Congress ha s  de s igna t ed  a s  
w i lde rne s s .  These w i lde rne s s  a r e a s  a r e  devoted t o  t h e  p u b l i c  purposes  of 
r e c r e a t i o n ,  s c e n i c ,  s c i e n t i f i c ,  educa t i on ,  conse rva t i on ,  and h i s t o r i c a l  use ,  
excep t  a s  o the rw i se  provided i n  t h e  Act.  No monies were au tho r i zed  f o r  t h e  
a d m i n i s t r a t i o n  of t h e  System a s  a  s e p a r a t e  u n i t ;  t h e r e f o r e ,  a r e a s  inc luded  con- 
t i n u e  t o  be  managed by t h e  same agency a s  b e f o r e  t h e i r  i n c l u s i o n .  
The Act d e f i n e s  w i lde rne s s  and e s t a b l i s h e d  c r i t e r i a  which l and  must meet 
f o r  i n c l u s i o n  i n  t h e  System. P rov i s i ons  a r e  made f o r  t h e  p e r i o d i c  review of 
Federally-owned l and  t o  determine i t s  s u i t a b i l i t y  f o r  p r e s e r v a t i o n  a s  w i lde rne s s .  
The purposes  of t h i s  Act a r e  w i t h i n  and supplemental  t o  t h e  purposes  of t he  
agenc ies  admin i s t e r i ng  t h e  l and .  I t  i s  t h e  admin i s t e r i ng  agenc i e s '  r espons i -  
b i l i t y  t o  p r e se rve  t h e  c h a r a c t e r  of  t h e  l ands  w h i l e  a l s o  admin i s t e r i ng  i t  f o r  
purposes  f o r  which i t  was f i r s t  e s t a b l i s h e d .  No motorboats ,  s t r u c t u r e s ,  
i n s t a l l a t i o n s ,  o r  commercial e n t e r p r i s e s  a r e  pe rmi t t ed  on l ands  i n  t h e  System 
excep t  a s  provided f o r  under  t h e  A c t ' s s p e c i a l  p rov i s i ons .  T h e s e  include.:  
(1) motorboats may be  pe rmi t t ed  when t h e i r  u s e  had a l r e a d y  become e s t a b l i s h e d ;  
(2)  t h e  P r e s i d e n t  may a u t h o r i z e  p ro spec t i ng  f o r  wa t e r  r e s o u r c e s ,  t h e  e s t a b l i s h -  
ment and maintenance of r e s e r v o i r s ,  wa t e r  conse rva t i on  works,  and o t h e r  
f a c i l i t i e s  needed i n  t h e  p u b l i c  i n t e r e s t ;  and (3 )  commercial s e r v i c e s  may be  
performed s o  t h a t  t h e  r e c r e a t i o n a l  and o t h e r  w i lde rne s s  purposes  may be  r e a l i z e d .  
Nothing i n  t h i s  Act exempts t h e  Fede ra l  government from s t a t e  wate r  law o r  
e f f e c t s  t h e  s t a t e s '  j u r i s d i c t i o n  o r  r e s p o n s i b l i t i e s  w i t h  r e s p e c t  t o  w i l d l i f e  
and f i s h  i n  t h e  Na t i ona l  F o r e s t s .  
39 U.S., Congress,  An Act t o  Prov ide  f o r  a  Na t i ona l  Wild and Scen ic  Rivers  
&-stems, .and f o r  O t h e r  Purposes ,  P u b l i c  Law 542, 90 th  Cong., 2nd S e s s . ,  1968. 
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The Wild and Scen ic  Rivers  Act d e c l a r e s  i t  t o  b e  t h e  p o l i c y  of t h e  United 
S t a t e s  t h a t  c e r t a i n  r i v e r s ,  which, w i t h  t h e i r  immediate environments ,  "possess  
o u t s t a n d i n g l y  remarkable  s c e n i c ,  r e c r e a t i o n a l ,  g e o l o g i c ,  f i s h  and w i l d l i f e ,  
h i s t o r i c ,  c u l t u r a l ,  o r  o t h e r  s i m i l a r  v a l u e s ,  s h a l l  b e  p rese rved  i n  f ree - f lowing  
c o n d i t i o n  . . . . l t40 Such r i v e r s  " s h a l l  b e  p r o t e c t e d  f o r  t h e  b e n e f i t  and 
enjoyment of p r e s e n t  and f u t u r e  generat ion."41 The Act goes on t o  s t a t e  t h a t  
t h e  n a t i o n a l  p o l i c y  of dam and o t h e r  c o n s t r u c t i o n  on r i v e r s  needs t o  b e  
complemented by a  p o l i c y  which p r e s e r v e s  o t h e r  r i v e r s  i n  t h e i r  n a t u r a l  condi-  
t i o n s  t o  p r o t e c t  t h e i r  wa te r  q u a l i t y  and " t o  f u l f i l l  o t h e r  v i t a l  n a t i o n a l  
c o n s e r v a t i o n  purposes .  r142 
The N a t i o n a l  Wild and Scen ic  R i v e r s  System was e s t a b l i s h e d  i n  o r d e r  t o  
implement t h e  A c t ' s  purposes .  Areas e l i g i b l e  f o r  i n c l u s i o n  must i n c l u d e  a  f r e e -  
f lowing  s t r e a m  and i t s  r e l a t e d  l a n d  and possess  a t  l e a s t  one of t h e  a f o r e -  
mentioned v a l u e s .  A r i v e r  need on ly  b e  capab le  of r e s t o r a t i o n  t o  a  f ree-f lowing 
s t a t e  i n  o r d e r  t o  b e  cons idered  f o r  i n c l u s i o n .  A t h r e e f o l d  c l a s s i f i c a t i o n  of 
r i v e r s  i s  provided:  (1 )  w i l d  r i v e r  a r e a s  - f r e e  of impoundments and g e n e r a l l y  
i n a c c e s s i b l e ;  (2 )  s c e n i c  r i v e r  a r e a s  - f r e e  of impoundments and g e n e r a l l y  
a c c e s s i b l e  by roads ;  and ( 3 )  r e c r e a t i o n a l  r i v e r  a r e a s  - r e a d i l y  a c c e s s i b l e  w i t h  
some development a long  t h e  s h o r e l i n e  and may have been impounded o r  d i v e r t e d  i n  
t h e  p a s t .  
The S e c r e t a r y  of t h e  I n t e r i o r  o r  of A g r i c u l t u r e ,  o r  b o t h ,  a r e  t o  s t u d y  and 
from t ime t o  t ime submit  t o  t h e  P r e s i d e n t  and t h e  Congress p r o p o s a l s  f o r  addi-  
t i o n s  t o  t h e  System. Every such s t u d y  and p l a n  must b e  c o o r d i n a t e d  w i t h  o t h e r  
wa te r  r e s o u r c e s  p lann ing  i n v o l v i n g  t h e  same r i v e r  which i s  b e i n g  conducted 
4 0 ~ u b l i c  a  90-542, s e c .  1. 
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pursuan t  t o  t h e  Water Resources P lann ing  Act.  The s t u d i e s  a r e  t o  b e  done w i t h  
c l o s e  c o o p e r a t i o n  among F e d e r a l  a g e n c i e s  and t h e  e f f e c t e d  s t a t e s  and " inc lude  a  
d e t e r m i n a t i o n  of t h e  degree  t o  which t h e  s t a t e  o r  i t s  p o l i t i c a l  s u b d i v i s i o n s  
might p a r t i c i p a t e  i n  t h e  p r e s e r v a t i o n  and a d m i n i s t r a t i o n  of t h e  r i v e r  shou ld  i t  
b e  proposed f o r  i n c l u s i o n  i n  t h e  n a t i o n a l  w i l d  and s c e n i c  r i v e r s  sys tem.  ',43 
P lann ing  by F e d e r a l  a g e n c i e s  of any w a t e r  development p r o j e c t s  must g i v e  con- 
s i d e r a t i o n  t o  t h e  p r o j e c t ' s  p o t e n t i a l  as an  element of t h i s  System. 
The Act a u t h o r i z e s  t h e  S e c r e t a r y  of t h e  I n t e r i o r  and t h e  S e c r e t a r y  of 
A g r i c u l t u r e  t o  use  v a r i o u s  means t o  a c q u i r e  l a n d s  w i t h i n  t h e  boundar ies  of any 
component of t h e  System. I t  s p e c i f i c a l l y  a u t h o r i z e s  l a n d  and wate r  c o n s e r v a t i o n  
fund money t o  b e  a v a i l a b l e  f o r  t h e  a c q u i s i t i o n  of p r o p e r t y .  
The F e d e r a l  Power Commission i s  p r o h i b i t e d  from l i c e n s i n g  t h e  c o n s t r u c t i o n  
of p r o j e c t  works under t h e  F e d e r a l  Power Act when t h e s e  would d i r e c t l y  e f f e c t  
any r i v e r  i n  t h e  System. Furthermore,  no F e d e r a l  agency may a s s i s t  any w a t e r  
r e s o u r c e  p r o j e c t  t h a t  would have a  d i r e c t  and a d v e r s e  e f f e c t  on t h e  v a l u e s  f o r  
which t h e  r i v e r  was e s t a b l i s h e d .  Development above o r  below t h e  a r e a ,  o r  on t h e  
r i v e r ' s  t r i b u t a r i e s ,  may t a k e  p l a c e  p r o v i d i n g  i t  does n o t  "unreasonably 
diminish"  t h e  v a l u e s  p r e s e n t  i n  t h e  a r e a  when t h i s  Act was approved (Oct. 2 ,  
1968).  
Nothing i n  t h e  Act e f f e c t s  t h e  a p p l i c a b i l i t y  of t h e  Uni ted S t a t e s '  mining 
and m i n e r a l  l e a s i n g  laws w i t h i n  components of t h e  System, e x c e p t  t h a t  mining 
and o t h e r  o p e r a t i o n s  may be r e g u l a t e d  t o  e f f e c t u a t e  t h e  purposes  of t h i s  Act. 
Regula t ions  a r e  t o  p rov ide  s a f e g u a r d s  a g a i n s t  p o l l u t i o n  of t h e  r i v e r  and 
unnecessary  impairment of t h e  s c e n e r y .  An e x c e p t i o n  a r i s e s  when m i n e r a l s  a r e  
w i t h i n  one-quar ter  m i l e  of t h e  r i v e r  bank. S u b j e c t  t o  v a l i d  e x i s t i n g  r i g h t s ,  
when t h i s  o c c u r s ,  t h e  m i n e r a l s  a r e  withdrawn from a p p r o p r i a t i o n  under t h e  
mining laws and from o p e r a t i o n  of t h e  m i n e r a l  l e a s i n g  laws.  
i 
4 3 ~ b i d . ,  s e c .  5. 
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The System's components a r e  t o  be admin is te red  s o  a s  t o  p r o t e c t  and enhance 
t h e i r  va lue s  w i thou t  l i m i t i n g  o t h e r  uses  t h a t  do no t  i n t e r f e r e  w i th  t h e  enjoy- 
ment of t hose  va lue s .  Primary emphasis i s  on p r o t e c t i n g  e s t h e t i c ,  s c e n i c ,  
h i s t o r i c ,  a r cheo log i c ,  and s c i e n t i f i c  f e a t u r e s .  Areas admin is te red  through 
t h e  Na t i ona l  Park Se rv i ce  become a  p a r t  of t h e  n a t i o n a l  pa rk  system; those  
admin is te red  through t h e  F i sh  and W i l d l i f e  S e r v i c e  become a  p a r t  of t h e  n a t i o n a l  
w i l d l i f e  r e f u g e  system. I n  t h e  ca se  of c o n f l i c t  t h e  more r e s t r i c t i v e  p rov i s i ons  
app ly  
The Fede ra l  agency charged w i th  t h e  a d m i n i s t r a t i o n  of an a r e a  i n  t h e  System 
i s  t o  coopera te  w i t h  t h e  Sec r e t a ry  of  t h e  I n t e r i o r  and w i th  t h e  a p p r o p r i a t e  s t a t e  
water  p o l l u t i o n  c o n t r o l  agency f o r  t h e  purpose of e l i m i n a t i n g  o r  d imin ish ing  
water  p o l l u t i o n .  
The S e c r e t a r y  of t h e  I n t e r i o r  i s  i n s t r u c t e d  t o  encourage and a s s i s t  s t a t e s  
t o  cons ide r  needs and o p p o r t u n i t i e s  f o r  e s t a b l i s h i n g  s t a t e  and l o c a l  w i l d ,  
s c e n i c  and r e c r e a t i o n a l  r i v e r  a r e a s .  Such cons ide r a t i ons  by s t a t e s  a r e  
e s p e c i a l l y  impor tan t  i n  fo rmula t ing  and c a r r y i n g  o u t  s t a t e w i d e  outdoor  r e c r ea -  
t i o n  p l a n s  and i n  porposa l s  f o r  f i n a n c i a l  a s s i s t a n c e  f o r  s t a t e  and l o c a l  p r o j e c t s  
submi t ted  pursuan t  t o  t h e  Land and Water Conservat ion Fund Act of 1965. 
I n  g e n e r a l  t h e  j u r i s d i c t i o n  and r e s p o n s i b i l i t i e s  of s t a t e s  i n  t h e  System 
a r e  u n e f f e c t e d ,  t o  t h e  e x t e n t  t h a t  they  may b e  e x e r c i s e d  w i thou t  impai r ing  t h e  
Ac t ' s  purposes .  
The r e s p o n s i b i l i t y  f o r  c a r r y i n g  ou t  t h e  purposes  of t h e  Acts c i t e d  h e r e i n  
r e s t s  w i t h  many Fede ra l  agenc ies .  Coordinat ion among t h e s e  agenc ies  is  d i f f i -  
c u l t  a t  b e s t .  For t h e  purpose of coo rd ina t i ng  e f f o r t s  a t  p rov id ing  outdoor  
r e c r e a t i o n  o p p o r t u n i t i e s  among Fede ra l  agenc ies  and between t h e  Fede ra l  govern- 
ment and s t a t e s ,  t h e  Bureau of Outdoor R e c r e a t i o n  was e s t a b l i s h e d  by a  1963 
Act. 44 
This  Act o u t l i n e s  t h e  g e n e r a l  a d m i n i s t r a t i v e  r e s p o n s i b i l i t i e s  and func t i ons  
which a r e  t o  be e x e r c i s e d  by t h e  Department of t h e  I n t e r i o r  through t h e  Bureau 
of Outdoor Recrea t ion .  A s  a  ma t t e r  of p o l i c y ,  t h e  Congress has  found and 
dec la red  i t  t o  be d e s i r a b l e  t h a t  adequate  outdoor  r e c r e a t i o n  r e sou rce s  be 
a s su r ed  t o  t h e  American people ,  p r e s e n t l y  and i n  t h e  f u t u r e .  Furthermore,  t o  
t h i s  end Congress f i n d s  i t  d e s i r a b l e  f o r  a l l  l e v e l s  of government and p r i v a t e  
i n t e r e s t s  t o  t ake  prompt and coord ina ted  a c t i o n .  
To c a r r y  o u t  t h e  A c t ' s  purposes t h e  Bureau i s  au tho r i zed  t o  perform t h e s e  
func t i ons :  (1) conduct a  con t i nu ing  inven tory  and e v a l u a t i o n  of outdoor  rec rea-  
t i o n  needs and r e sou rce s ;  (2 )  p r epa re  a  system f o r  c l a s s i f i c a t i o n  of outdoor 
r e c r e a t i o n  r e sou rce s ;  and ( 3 )  fo rmula te  and main ta in  a  comprehensive, nat ionwide 
outdoor r e c r e a t i o n  p l an .  The nat ionwide p l a n  i s  t o  t a k e  i n t o  c o n s i d e r a t i o n  
governmental  agenc ies  a t  a l l  l e v e l s .  I n  a d d i t i o n  t o  s e t t i n g  f o r t h  t h e  needs and 
demands f o r  outdoor  r e c r e a t i o n ,  and i t s  a v a i l a b i l i t y ,  t h e  p l an  i s  t o  i d e n t i f y  
problems and recommend s o l u t i o n s  t o  be t aken  by bo th  governments and p r i v a t e  
i n t e r e s t s .  
To accomplish i t s  coo rd ina t i on  r e s p o n s i b i l i t i e s ,  t h e  Bureau i s  au tho r i zed  
t o  p rov ide  t e c h n i c a l  a s s i s t a n c e ,  sponsor ,  engage i n  o r  a s s i s t  i n  r e s ea r ch ,  and 
accep t  dona t ions  f o r  t h e  purposes  of t h i s  Act. 
Summary 
P u b l i c  laws s i n c e  1960 have g r e a t l y  enhanced t h e  p o s i t i o n  of r e c r e a t i o n  a s  
a  wate r  use .  Recrea t ion  i s  now cons idered  a  l e g i t i m a t e  purpose a long  w2th such  
o t h e r s  a s  power, nav iga t i on ,  and wate r  supply a t  Fede ra l  mul t iple-purpose 
p r o j e c t s .  
4 4 ~ .  8. , Congress,  An Act t o  Promote t h e  Coord ina t ion  and Develooment of 
E f f e c t i v e  P r o g ~ m s  R e l a t i n g  t f lu tdoor  Recrea t ion ,  and f o r  Otder Purposes ,  
P u b l i c  Law 29, 88 th  Cong. , 1st Sess  . , 1963. 
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The e f f e c t s  of p o l l u t i o n  upon t h e  r e c r e a t i o n a l  use  of wate r  have been con- 
s i d e r e d  i n  p o l l u t i o n  c o n t r o l  and abatement l e g i s l a t i o n .  The r e c r e a t i o n a l  va lue s  
of w i ld  r i v e r s  and w i lde rne s s  a r e a s  have been recognized t o  t h e  e x t e n t  t h a t  
Congress has  dec l a r ed  i t  t o  be t h e  p o l i c y  of t h e  United S t a t e s  t h a t  c e r t a i n  a r e a s  
must be  p rese rved  and p r o t e c t e d  i n  t h e i r  n a t u r a l  cond i t i on .  Rec rea t i on  i s  con- 
s i s t e n t l y  mentioned a s  a concern o f t h o s e  r e s p o n s i b l e  f o r  p lann ing  water  resources  
developments, bo th  r e g i o n a l l y  and n a t i o n a l l y .  Fede ra l  funds a r e  now a v a i l a b l e  
t o  f i nance  wa t e r  resources  r e s e a r c h  d e a l i n g  p r i m a r i l y  w i t h  r e c r e a t i o n .  
These a r e  b u t  a  few examples of t h e  impact p u b l i c  laws have had upon t h e  
p lann ing ,  development and use  of wate r  f o r  r e c r e a t i o n .  L e g i s l a t i o n  i n  f o r c e  
p r i o r  t o  1960 has  been amended t o  b e n e f i t  r e c r e a t i o n .  Laws enac ted  s i n c e  then  
have expanded t h e  r o l e  of t h e  Fede ra l  government t o  i nc lude  g r e a t e r  respons i -  
b i l i t y  f o r  t h e  p rov i s i on  of wate r -or ien ted  outdoor  r e c r e a t i o n  o p p o r t u n i t i e s .  
Primary r e s p o n s i b i l i t y ,  though, remains a t  t h e  s t a t e  and l o c a l  l e v e l .  
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